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PREFACE TO THE SECOND EDITION 


Tho marked (lov(‘l(>pin('nt, during the p.‘i.st dorado, in power 
logging inachinory and inothcKls ha.s ina<l(' it dosirahlo to revise 
tho first edition. A chapter Inis also l)0(‘n addl'd on tho use of 
crawler tract oi-s in logging work la'causi* their rapid adaptation 
to the loggers’ needs indicates the extensive adoption of this form 
of equipment. This chapter has Imm'u prepan'd hy A. KorolefF, 
a Russian forest engineer, who Inus sjx'nt much time in studying 
the UvS(* of this kind of e(|uipment on logging ()|H'rations in the 
United States. 

The subject matter havS been rearranged, in part, to Ix'tter 
meet the nwls of the teacher and student and much of the text 
has l)een n'written. 

Acknowh'dgment is here made to those whose (roastructive 
criticisriLS and suggestions ri'lating to the* revision of the first 
edition have proved invaluable, and also to all othem who have 
aided in tlu' pri'paration of the text. 

R. C. BRYANT 

New Haven, Conn. 

Siiftenibtr, 1923 . 





PREFACE TO FIRST EDITION 

This volume has been prepared as a text^book for use in Forest 
Schools. The subject is broad in scope and an attempt has 
been made to cover only the more im|X)rtant of ojxTa- 

tion; hence the innumerable variations in equipment and method 
which are peculiar to different forest n'^ions are not included. 
Of the many minor industries related to log^iiiK. only two of 
the more important are treated, turp(mtine orchaniing and tan- 
bark harvesting. 

One of the most difficult and costly features of a logging opera- 
tion is the movement of the timlxr from th(‘ stuiiq) to the manu- 
facturing plant and the chief facilities and metliods for doiiig this 
are discussed at length, cspt'cially logging iaiIroa<ls. The gn'atest 
emphasis is laid on featun^s about which there is not much written 
material available, while engin<*ering subjects such as road surveys 
and the measurement of earth-work and rock-work are omitted 
because they are treated in nmnerous other text-books. 

In preparing this volume the author has consulted freely 
many of the lumber trade journals, esiM'cially Thf* Timlxmmn 
and the American Lumberman; the various publications of the 
U. S. Forest Service; ‘^B^arthwork and Its Cast,” by Gillette; 
articles in numerous periodicals, especially the I^restry Quar- 
terly; and unpublished manuscripts. 

Many of the photographs and drawings are original; the others 
have been secured from varioiw sources and credit for them has 
been given whenever their origin was known. I'he data on 
timberland ownership are from a report on the Lumber Industry 
by the Bureau of Corporations of the Department of Coimncrce 
and Labor. The log rules in the Appendix were taken chiefly 
from the Woodsman^s Handbook, by Graves; two tables of cubic 
contents are from the Forestry Quarterly, and one from the Manual 
for Northern Woodsmen, by Cary. 

The author wishes to acknowledge his indebtedness to all who 
▼ii 
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viii 

have aided him in any way in the preparation of this volume, 
particularly to Prof. Samuel J. Record, who assisted in the cor- 
rection of the manuscript. 

R. C. BRYANT 

Nkw Havkn, Conn. 

Ajfnl, 1013. 
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('HAPTEli I 

FOREST RESOURCES 

The original forested area of the Tnited Stall's was S‘22,23S,(HX) 
acres and contained ap])roximatcly 5,200 Oillion hoard fei't of 
timber. The pri'sent aroa is, about K^h-hiblKK) acres and thi' total 
stand is estimated to be 2,215 billion board feet, ddu' original 
and present areas, by regions, arc shown in d'abli' I and tin* pres- 
ent estimated volume of saw timber in each region is shown in 
Table IL 

I'.MILL 1 

FOUIOST AllKA OF TIIK FXITi:!) S'l 'A'l FS BY HIIOIONS' 


Ami 


UCKioii 



< triRinnl 

IVrc'c*n< 

1 ofl.itlil 

1 


rpr rent 
of total 

Total 

S22.2:iS.fK)t) 

1(K) fK) 

.|rv;t. 10 1,000 

IIK) (X) 

New Kiifilaiul 

;;K.tH).s,noo 

1 7.1 

21.70.S.(H)0 

o.:t;i 

Midillc Atlantic 

riD.rdu.niKi 

N 10 

2.s.f;7S,(KK) 

0.20 

Lake. . 

KKI.CiSO.dOU 

12 00 

07.HHI 000 

12 ;t2 

Central 

ITO.'SJO.fHK) 

20. 70 

:>o,r»H2,(XX) 

12 2:1 

South Atlantic and 

Fast (lulf 

170.210.tK¥I 

20 70 

OO.fKXl.OOO 

2130 

Lower Mi.ssi.ssippi 

12H,10t).<KK) 

10 01 

7K,S0.'>,(X)O 

17,02 

Uoeky Mountain 

r);i.720,uoo 

7 70 

rX).K12,tXK) 

i;i.i2 

PaciOe Coast 

77,120.tKH) 

t» ,'{0 

07.OSO,(XX) 

12 42 


' Based on I'lata from Timber I>cp)c'tii»!i, I.iiinlier LumiIx't i:»port>, and C'oncen* 

tration of Timber Ownership." Report on Seiiaio Hwolution 311. Korwl Service, T. H. Dept, 
of Asriculture, Waahington, 1W20. 


The region west of the Great Plains has less than 20 p<*r cent 
of the total forested area, yet it contains 01 |K*r cent of the 
timber remaining in the United States. The New England and 

3 
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Middle Atlantic regions, in which nearly one-third of the lumber 
produced in this country is consumed, contain only 4 per cent 
of the saw timber while the entire area east of the Rocky Moun- 


Tabij: II 

STAND OF SAW TIMBER IN THE UNITED STATES BY REGIONS* 



Suw timlier 

arm 

Total Haw timber 

Softwoods 

Hardwoods 


ThniiHaiwh 
of ocrun 

Million 
iHHird feet 

Per 

cent 

Million 
lx>nrd feet 

Million 
board feet 

'rotal 


2,214,893 

100 

1,7.55,218 

459,675 

New England. . 
Middle Atlari- 

10,7(>1 

49,7m) 

2 

38,480 

11,319 

tic 

\\Anr> 

44,H;')7 

2 

15..3r>3 

29,504 

Lake 

2-t.(KtO 

110,110 

5 

40,700 

09,350 

Central 

South Atlantic 


144,470 

7 

11,318 

133,152 

and E:ist Gulf 
liower Missi.s- 

4().200 

220,577 

10 

130,827 

83,750 

sipni 

Roclky Moun- 

41,035 

280,908 

13 

148.:i08 

1.32,600 

tain 

4l.a50 

44, (HH 

22.3,141 

1,141,0:11 

10 

223,141 

1,141,031 


Bacific Coast. . 

51 



* Dtttn from Sermlo Hcwolution 311. 


tains, which consunu^ iK'arly 00 per cent of the lumber output 
of the country, has only 30 per cent of the saw timl>er. 

The ownership of the saw timber is shown in Table III. 


Table III 

OWNEHSHirOF SAW TIMBER BY REGIONS (millions of board feet)* 


Region 

Tota 

Fwloral 

State and 
Municipal 

Private 

Totol 

National 

Forest 

EaHtcrn 

United StatPH 
Rocky Moun- 
tains 

850.721 

223,141 

1,141.031 

8,184 

157,618 

4;M.300 

4,184 

145.4*10 

348,000 

10,000 

9,791 

.39,000 

832,537 

56,732 

667,731 

Pacific Coast 

'Potal 

2.214,893 

600,102 

497,r)33 

58,791 

1,556,000 


> Raaeil on dnU contained in Senate Reeolution 311. 


Private interests control 70.3 per cent of the total, the Fetieral 
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Government 27.1 per cent and states and municipalities 2.6 per 
cent. A Bureau of Corporation report^ staU's that ap[)roximaU‘ly 
46 per cent of the private holdings ar(‘ in the Pacific Northwest, 
29.1 per cent in the southern pine region, 4.5 ptT cent in the I^iikc 
States and 20.4 per cent in other regions. * 

The ownership of the timber lands in the Pacific Northwest 
is concentrated in a comparatively few hands. 'Phn'e interests 
in 1913, the date of the rejKjrt, controlled 11 pir cent, eight 
holders 15.6 per cent, twenty-two holders 2().S per cent, and one 
hundred and ninety-five holders 38 |X‘r ctait of the total private- 
ly owned stumpage in the United States. 

In the South the holdings liave not l)een so larger Ikhuiusc the 
stand of timber per acre is lower than on the Pacific Coast, and 
there have not beim the large lainl grants which wen‘ common 
in the West; cons(‘quently the timbiT has b('(‘n lu'ld by a greater 
number of companies. Twenty-niin' int(‘n‘sts owinnl 16 jht cent 
of the total standing timber in tin* region; sixty-sevi'ii liolders, 
24 p(T cent; oik* hundred and fifty-nine own(*rs, 33 per cent; and 
five hundred and fifty-eight holders, a])proxiniat(’ly 50 |K‘r cent. 
The sixty-seven largest interests controll(*d 39 per C(*nt of the 
longh'af, 19 per cent of the loblolly and shorth'af, 29 p(‘r c(‘nt of 
the cy[)ress and 11 jxr cent of tin* hardwood stumpage. In 
1912 it was estimated that only 1,2<K),(KK) aen's of y<‘llow pine, 
containing 18,000,000,000 lx)ard feet wen* not held by manu- 
facturers.* 

In the Lake States, six interests controlled 54 jK'r cent of the 
white and Norway pine stumpag4‘, It) per ((‘ut of oth(‘r conifers 
and 2 per cent of the hardwoods, and thirty-three interiNsts con- 
trolled 77 per cent of the white* and Norway pirn*. 

The timber in other regioiLs is divided among many owners, 
controlling a limited acreage. Few holdings in the Northeast 
aggregate more than 100,(K)0 acres. 

The chief logging regions pre\’iou8 to 1870 were thf* New Eng- 
land and Middle Atlantic States, but ak)Ut 1880 tlu* Lake StaU>8 
showed a larger production than any other R(*ction. Although 

» See The Lumber Industry', Part 1, Htanding Timber. Bureau of Cor- 
porations, Dept, of Commerce and Laf>or, \NashiDgton, 1913. 

* Estimate by James D. Ucey and CV)., Chicago, Illinois. See Official 
Report Tenth Annual Convention National Lumter Manufacturers’ Asso- 
datkm, May 7 and 8, 1912, p. 91 
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they still ranked first in 1899 a rapid decline soon began and tbe 
center shifted to the southern states which have rahhed first 
8inc(i that time, although the output on the Pacific Coast is rapidly 
ap[)roa(diing that in the South. Before the close of the next 
decade* the center of production will move to the West Coast 
which contains the greater part of the reserve supply of saw timber 
in this country. 

COMMEHCIAL SPECIES 

Softwoods (comprise approxirnati'ly 71 per cimt of the total saw 
timb(T in tlu; United States, 01 per cent of which is found in the 
Paiafic ('oast forests. Douglas fir represents the largest volume 
of softwoods, namely, 34 per cent, southern yellow pine 14.6 
p(T (!ent, w('st('rn yellow piru's 14.2 p(‘r cimt, w(‘stern hemlock 
5.4 per cimt, the true firs 5.4 per c<‘nt and r(‘dwood 4.1 per cent. 
The remainder is r(‘pr(‘S(‘nt(‘d by many species of which westiTn 
white pine, sugar pine, western red c(‘dar, lodgepole pini’, western 
springe, eastern spnua^ and (‘astern hemlock arc the more impor- 
tant from th(‘ standiM)int of volume. 

'riie (!ommercial hardwoods ar(‘ all found in the eastern forests, 
and among them oak is the most important repr('S('nting 33 per 
cent, birch, beech and maple 16.3 per cimt, jind ri'd gum 9.6 per 
C('nt. 'riu' remainder includes many specie's among the more 
im|Kirtant of which are chestnut, hickory, cottonwood, ash and 
yellow |K)plar. 

The stand by species and by regions is shown in Table IV. 

SOFTWOODS 

Dou{]las fir, — This specie's (Pseudotsuga ta.xifolia) also known 
as On'gon pine, is the most important tree on the Pacific Coast 
from which luml)er is produci'd. The largest manufacturing 
plant-s are located on Puget Sound, the Columbia River and har- 
l)or8 along the Pacific Ocean in Washington and Oregon. A major 
part of the log supply for these mills is carried by railroads to 
tide water or to large streams where it is rafted and towed to the 
manufacturing plants. The lumber is marketed locally, in the 
prairie n'gions both west and east of the Mississippi River and an 
extensive market is being developed along the Altantic Seaboard, 
shipments coming chiefly via the Panama Canal. The export 
trade also provides an outlet for a relatively large volume of lumber 



Table IV 

STAND OF SAW TIMBER BY SPECIES AND REGIONS (miUions of board feet)» 
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'whicYi \a shipped to Europe, ksia, the tk)uth Sea Mauds and the 
western coast of South America. 

DouRlas hr rfows in dense, alnmst pure stands in the Pacific 
Coast region yic^lding an average of from 35,000 to 60,000 board 
feet of ifierchantable timber per acre, with from 150,000 to 250,000 
feet in the Iw^tter stands. Single trees have scaled 60,000 feet. 
The maximum n'[)orted yield per acre of Douglas fir is 585,000 
feet. This timlxT grew on the north shore of Puget Sound. 

The cut of Douglas fir in 1920 was 6,960,000,000 board feet. 

Southern Yellow Pine. — There are three spt^cies of yellow pine 
of commercial im|K)rtance in the southern region; namely, long- 
leaf (Pinus palustrin), shortleaf (P. echinata), and loblolly (P. 
toeda). The lumber manufactured from them is often marketed 
under the trade name of t4outhern yellow pine, although it is 
customary for inanufaetunTs in the longleaf rt'gion to sell all 
species under the name of “ longleaf," while in parts of Arkansas 
and Louisiana loblolly is marketed as “soft shorth'af." In the 
Coastid Plain rc'gion of Virginia and th(‘ Carolinas where loblolly 
predominates the product is sold under the trade name of “North 
Carolina Pine." In some of the large eastern markets like New 
York and Philadelphia southern yellow pine ofUui is sold under 
the trade name of “longleaf," or of “shortleaf," the distinction 
being based on the physical character of the wcK)d. The term 
longleaf is applied to timbers and lumlxT having narrow annual 
rings, while eoars('-grained lumber is called short l(‘af. 

Ijongleaf i.s pref(Tred for timbers and flooring when maxi- 
mum strength or wearing (piality is desired, while loblolly and 
shortleaf are used chiefly for finish and for general construction 
puri) 08 e 8 . 

The annual production of yellow pine reached its maximum in 
1909. Operators estimate that many of the largest mills will 
be cut out during the next ten yc'ars. 

The yellow pine forests are now the source of most of the lum- 
ber consumed in th(' South, and much of that used in the prairie 
regions of the Middle West. Southern yellow pine products 
are also shipjx'd to New England, Canada, nearly all countries 
of Euro^H', to many parts of ciistern South America and to the 
West Indies. They also have Ix'cn the chief source of the rail- 
road lumber supplies of the East and South. 

The longleaf forests for many years have furnished a large 
part of the world's supply of naval stores. 
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The manufacture of by-producte, such as pulp, and products 
of distillation from mill waste and forest rt^fuso is growing in 
importance. 

Longleaf grows chiefly in pure stands which run from 5(XX) to 

25.000 lx)ard feet per acre; shortleaf whicli seldom exc^eds 0000 
feet per acre occurs witli hardwoods on richer soils; virgin lob- 
lolly in southern Arkansas is tussocialed with shortleaf in nearly 
pure pine forests ranging from 5(X)0 to 30, (XX) feet per acre, the 
former comprising from 60 to 80 piT cent of the total stand. 
The average stand over large areas does not (‘xceed 10,000 feet. 
In the Coastal Plain rt*gion the second-growth fort'sts of loblolly 
average from 5(XX) to (UXX) f( et p(‘r acre with a maximum of 15,000 
feet. The choicest longleaf stumpag(‘ is found in Calciisieu 
Parish in soutluvestern Louisiana. lyogging has iK'come more 
intensive during recent years and logger’s lunv get from three 
to five times more timlaT pcT acre than formerly. 

The lumber cut in 1920 was 11,(X)1,(XX),(XX) l)oard feet. 

HV.sfer/i Yellow Pine. - \Vi‘stern yellow’ pine {Pinm ponderosa) 
is one of the mor(‘ imiK)rtant merchantable si>eci(‘s in the Hocky 
Mountain region. Its mark(‘t Ls chiefly contined to the territory 
in which it grows where it is used for gt'ni'ral construction puri)08(‘H 
and for mining timlM^rs. 

The stand in the Sierras, where it grows in mixture with sugar 
pine, Douglas hr, incense cedar and firs, ranges from 2000 to 
22,(X)0 lK)ard feet pi'r acre with an average of about 8(XX) feet. In 
Arizona and N(‘w Mexico it ranges from 35(X) to 15,000 feet i)er 
acre and in tin* Illack Hills of North Dakota al)out 6,(K)0 feet. 
Maximum stands of 40, (XX) f(‘et jmt acre have becui reported. 

The cut of western yellow pine for 1020 was 2, 290, 000, (XX) 
board feet. 

White Pine, — White pine {Pinus .strobm) is of less importance 
in our lumber markets than formerly. Its manufactun* is now 
chiefly confined to the state of Minnesota which contains the 
greater part of the remaining st umpage. 

Intensive utilization is practised, IxH’ause of the high value 
of the l>etter grades of IiuiiIkt and the ext<*nsive demand for low 
grades for box board material for which this spficies is especially 
adapted. 

The virgin stands of white pine in Michigan averaged from 

10.000 to 75,000 board feet per acre, although a yield of 25 000 
feet was considered good. 
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The cut of eastern white pine is decreasing each year, the 
records for 1920 showing a total of 1,500,000,000 board feet. 

Western white pine (Finns monlicola) grows in Idaho, Mon- 
tana and Washington and is now being substituted in the mar- 
kets for 'eastern whit(5 pine. This timber is sold largely outside 
of the home territory, because Douglas fir and other woods can 
undersell it in the local markets. 

The tree rarely occurs in pure stands, but is associated with 
western larch (Larix occidenlalis) , western red cedar (Thuja 
plicata) and other firs (Ahics sp.). It reaches its best develop- 
ment in Idaho, where in mix(‘d stands of the al)ove species rang- 
ing from 25,000 to 70, (KX) lx)ard fer‘t jmt acre it comprises from 60 
to 70 per cent of the total. An occasional acr(‘ contains 130,000 
board fe(d. A singles trcH* has yieldc'd 29,<S00 board feet of lumber. 

The lumber cut in 1919 was 297,421,0<X) l)oard f(‘et. 

Hemlock. — Then; an‘ two spe<‘ies now on the; market known 
as eastern luMidock (Tsiuja canadensis), jind wesb'rn hemlock 
(T. hetcrophijlla). 

It is only within th(‘ last thirty years that eastern hejnlock 
has been regarded as of much value (wcept for its bark, and even 
to-day the latter often commands as high a price us the 
timl)er. 

Hemlock grows both in pure fori'sts and assoeiat(‘d with other 
conifers. In Pennsylvania pur(‘ .stands run as high as 15,000 
lx)ard feet per acn', The average in nortluMii Michigan is 9000 
feet. In West Virginiji, where hemlock occairs in a mixed forest, 
the average is from 20(K) to 3000 feet per acre, d'lie heaviest 
stands in the Appalachians range betw(*en 25,000 and 40,000 
fe(‘t per acre. 

The lumber cut in 1919 was 1,115,238,000 board feet. 

The western hemlock grows in the Pjicific ('oast forests, asso- 
ciated chiefly with Douglas fir and western red cedar. The lumber 
is superior to that of eastern hemlock. The bark is richer in tannin 
but it is not used extensively, because there are not many tanning 
establishments in the region and extract plants have not been de- 
veloped because high freight rates to eastern |)oints limit the 
available market. The timber is used for general construction 
jnirposes and, to a limited extent in Oregon, for the manufacture 
of paper pulp. 

The yield per acre ranges from 7000 to 30,000 lx>ard feet. • 
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The lumber cut for 1919 was approximately 339,760,000 board 
feet. 

Redwood. — The redwood (Sequoia sempennrens) is confined to 
a narrow belt from 10 to 30 miles wide near the Pacific (’ojist, 
extending southward from southern Oregon to San Lui« Obispo 
County in California. It is associated with Douglas fir, tan bark 
oak (Quercus demi flora), wevstern red cedar and w('stt‘rn lu'inlock. 
The chief commercial stands ar(‘ in Humboldt and Del Norte 
Counties in the northern part of ( alifornia. 

The averag(‘ yiedd per nvrv is from 60, 000 to 75,000 board fe(‘t, 
although 100,000 fcad per acn* is not uncommon. Single acres 
are said to have yiehhsl 1.50(M)(K) feet of saw(‘d lumber, and 
individual trees hav(‘ contaiiusl 4<S0,tK)0 board had, of merchantable 
timber. Th(' highest stand so far r(‘j)ort(Ml is 2,.5(K),(M)() h‘(‘t per 
acre, but th(' yiedd in nuTcdiantabh* nuit(‘rial was naluced 40 
per (‘cnt through breakage and othcT loss(‘s. TIk' waste in log- 
ging redwood is (‘iiormous, because* of the* massive* size of the* tre‘e‘s 
anel the* brittle* e*haracte‘r e)f the* timbe*r. 

The tre'e's ave*rage 6 e)r 7 fe*e*t in eliametcr, although from 10 
to 14 f(*e*t is not imcejinmon, with a maximum of abenit 20 h'et. 
The clear le*ngth range*s from 100 te) 2(K) fe*(*t. 

The* lumbe*r is marke*te*el ale)rig the* Pae*itic Coast, in the* Far 
Eiist, anel some* high grade* luml)e*r is shippe*el to the* e*cntral 
and e'astern parts of the (dnte*el State's. It furnishe‘8 wielc boarels 
of exeadlent epiality for pane*ls anel inte'Hor finish. In the* We'st 
it is use'el e‘xt(‘rLsiva*ly fe>r t.anks, flume* he)xe*s, house* eonstruction, 
fence posts, shingle*s anel shake's. 

There* is very little* redwoeHl stumpage on the market, be'cause 
the greater part of the’timber is he*lel by e*e)mpanie*s whie*h are 
now exploiting it. 

The lumber cuP in 1920 was approximatedy 476,500,(KXJ feet. 

Cypress. — The commeredal ranges e)f cypre*ss (Taxodium 
distichum) is confined to a narrow strip of swampy land exb'nd- 
ing along the Atlantic seaboarfl from North Carolina to Floriela, 
along the Gulf Coast in Floriela, Le)uisiana and western Missis- 
sippi, and up the Mississippi Rive*r to southern Arkansas. 

The average stands range from 5(K)0 to 8000 board feet per acre, 
the better ones containing from 15,000 to 20,f)00 feet while an 
occasional acre; in Louisiana r(*ach(‘8 a maximum of 100,000 
’ This includes the ceit of the bigtitiC {Hcqiwia Wa«hirigUmta). 
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feet. It is a swamp species wherever it occurs in commercial 
quantities and its exploitation presents numerous problems not 
found in dry-land logginfi!. 

It has been stated that at least one- third of the standing 
cypress is affected with a fungous disease, which causes holes 
in the wood from } to 1 inch wide and often several inches long. 
Timber so affected is called *'pccky” or “peggy” cypress. The 
disease is caused by a sfxicies of Daedalia which also atacks the 
incense cedar of th(^ Pacific Coast. Decay stops as soon as the 
tree is cut and manufactured into lumber. Cypress timber on 
knolls just above the level of the water is usually unsound and 
the trees arc fewer in number than on the wet lands. Sound 
timber 0 (;curs in patches in the forest without apparent regularity. 
It is difficult to distinguish pecky trees before they are cut. The 
trees in the Atchafalaya River basin are of larger size and less 
defective than those in the Mississippi River bottoms. 

Cypress is an extrc'mely durable wood and is cpecially esteemed 
for greenhouse constniction, certain forms of cooperage, silos, 
tanks, shingles, interior and exterior finish for buildings, and all 
purposes where resistance to decay is important. 

The lumber cut in 1920 was approximately 625,000,000 
feet. 

Eastern Spruces, — Thf're are thnu* species which are found 
chiefly in Maine, northern New Hampshire, Vermont, New York, 
West Virginia and North Carolina. They are th(‘ white spnicc 
{Picea canadensis)^ red spruce (P. rubra) and the blac'k spruce 
(P. mariana). The present stand is estimated at 31 billion board 
feet, a large part of which is in New England and New York. 

Spruce occurs in pure stands on the higher elevations, and in 
mixture with beech, birch, hard maple and eastern hemlock on 
the lower elevations. It reaches its best fonn in the mountains 
of West Virginia at an elevation of from 3000 to 4600 feet. Bal- 
sam fir {Abies bahamea) is associated with spnice in the northern 
]mrt of its range and is now marketed with it for pulpwood, 
without distinction as to price. 

Spnice is one of the most valuable species for the production 
of paper pulp and several million cords of Canadian and domestic 
spruce are consumed annually for this purpose. It also is used 
for house timl>er8, claplwards and general constniction purposes 
although th(‘ production of spniei' luml)er has gnmtly decline(J 
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during recent years owing to the higher profits made from con- 
verting spruce stumpage into pulpwood. 

The chief home markets are in New England and the Northern 
tide-water ports. 

The following shows the approximate stands in the# various 
states : 



S(and« per noro 

Avonme 

Maximum 

Now York 

Board ftx't 

2000- 

UKX) 
:um 4000 
IXKKV- 4000 
0(X)0-10.000 

lk)ar<i foot 

l.'),(XX) 

15.{XX> 20,000 
40.0(X) 

ir).ooo 

GO, 000 

Maine 

New IlainpHhiro 

Vermont 

We«t Virginia 


The cut of lumlx'r in 1919 was r)34,0<S5,{X)0 lx)ard feet. 

Western Cedars. — Tlie (‘(‘dars of the Pacific Coast which are 
of the gn'atcst commercial im|x)rtance are the W(‘stern red cedar 
{Thuya plicata), the yellow cypress iChamcEqiparis nootkatensis) 
Port Orford cedar (C. laivsoniana) and the incense cedar (lAbo- 
cedrus decurrens). 

West(‘rn red cedar is the mo.st imjwrtant shingle wood in the 
United States, and is also cut extensively for telephone and 
telegraph [)oles. When cut into lumher it is used for car siding 
and roofing, weather-hoarding, pattern-making, boat building, 
cabinet manufacture and a variety of other purposes whtTe 
strength is not reejuired. 

It seldom occurs in ptire stands, but is associated with Doughis 
fir, western hemlock, western larch (Lnrix occidmtalis) ^ several 
species of firs and redwood. The average stand per acre over 
large areas, is from 9000 to 10,000 board fe<‘t, with maximum stands 
of 40,000 feet. 

Yellow cypress which is less widely known in the market, is 
used for boat building, cabinet work, cigar boxes, lead pencils 
and interior finish. 

It is associated with Sitka spruce {Picea sdickends)^ western 
hemlock, and other species of minor importance. It occurs 
singly, or in small groups and, in Alaska, runs from 500 to 2500 
board feet per acre. Single acres are said to contain 40,000 feet. 
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Port Orford cedar is limited in amount and is not marketed 
extensively. It is a favorite wood for ship building, and is also 
used for interior finish, outside trim, match wood and cabinet 
work for which it is especially fitted. It is usually associated 
with western red cedar, Sitka spruce, western hemlock and 
Douglas fir. It occurs as singh* trees, rarely in groups. 

Incense cedar is not cut into lumber to any extent, because 
of the excessive taper of the bole, and also ))(‘cau8e a large per- 
centage of th(^ timber is attacked by a fungus {Daedalia vorax) 
which excavates galleries throughout th(' wood similar in char- 
acter to tlu! “peck” in cypress. The timber is used chiefly for 
f(‘nce posts, laths, shingles, cigar boxes, ])encil stock, and the 
best grad('. luniluT for furniture and for mining and irrigation 
flumes. 

It is associated with western yellow pine, sugar pine, Douglas 
fir, western whit(‘ pine and white fir (Alneti cmicolor). The stand 
per acre in California range's from 500 to 2000 board feet per 
a(T(*. 

Th(i lumber cut of western cedars in 1919 was 332,234,000 
feet of lumber. 

Hiigar Pine. — Sugar pine (Pinus lamberiiana) is found chic'fly 
in southern Oregon and in California where it is an im|X)rtant 
commercial tree. It occurs in mixed stands associjitc'd with 
western ye'llow pine, incense cedar and Douglas fir on the lower 
limits of its range; and with white fir, reil fir {Abies magnifiea) 
and the bigtre(^ on the }iigh(*r elevafions. The yi(‘ld in the 
Sierras ranges from 2(XX) to 15,000 board feet per acre with a 
maximum of 00,000 feet. An occasional tree contains 5^1,000 
fet't. 

Sugar pine is especially prized for the manufacture of “shakes” 
or split shingh’s, and is also extensiv(‘ly us(‘d for fruit boxes, 
match wood, sa.sh, doors, and blinds, ship decking and interior 
trim. The lumlx'r is often substituted for that of (*astern white 
pine. The greater part is marketed locally, but it is also 
shipped far East as New England. 

The cut in 1919 was 133,058,000 feet. 

Lodgcpole Pine. — This tree {Pinus contorin) is found from 
Alaska to California and east to Colorado, and is used for mine 
timbers, f(‘nce posts, lumber and crossties. The timber is small 
and knotty and lumber sawed from it is suitable only for general 



FOREST RESOURCES 16 

construction purposes. It is not in demand for interior finish 
except in the vicinity of the region where it is manufactured. 

YIELD PER ACRE IN BOARD FEET, GALLATIN COUNTY. 
MONTANA’ 
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* From Forest Tables I.<Kl«ejx>lo Pino. Circtilnr I2tl. T. S. Forest Hervioo, 1907, p{). 23-24. 


Lodgepole pine often occurs in dense pure stands in the 
Sierras. At high elevations it is fr(‘qucntly associateti with 
Doughus fir, alpine fir {Abies lasiocarpa) and other fir.s. 

I.(OdgeiX)le in pure stands ranges between 40(K) and 30,000 
board feet p(*r acre, the average over large artas l)eing alx)ut 
8000 feet. 

The cut in 1919 was 16,281,000 board feet. 

Western Spruce. ~ The spnices of imf)ortance in the western 
part of the United States are the Engelmann spnice (Picea 
engelmanni) and the Sitka spruce. 
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Engelmann spruce grows at high altitudes often in pure forests. 
It is frquently associated with alpine fir, western larch, lodgepole 
pine and western yellow pine. 

The timber is sawed into lumber and dimension stock for 
local construction purposes. 

On moist flats and along streams Engelmann spruce and lodge- 
pole pine form stands containing from 40,000 to 50,000 board feet. 
On the Pike National Forest the maximum stands are 35,000 feet 
and the average stands 5000 feet. In the Sopris National Forest 
in Colorado, the stands of Engelmann spruce and associated 
species range from 4000 to 20,000 feet per acre from 35 to 
75 f)er cent Ixnng Engelmann spnice. 

Sitka spruce is the chief commercial species of Alaska and is 
also found in large; (luantities in Washington and Oregon. It 
is seldom found in pure stands, except on areas of from 1 to 3 
acres on which the stand range's from 10,000 to 90,000 board 
feet per acre. Individual trees have been reported which contain 
26,000 feet. On the lower elevations which is the only place it 
grows to commercial size it is usually as.se)ciateel with western 
hemlock, we;ste‘rn red cedar anel yellow cypress. 

The product from the We.st ('oast forest is used for finish, 
siding, factory stock, box boards and laths. It is also highly 
prized for airplane (jonstruction. In Alaska it is used chiefly 
for box .shooks for the salmon industry and for building material. 

The luml)er cut of the western spmees in 1919 was approximately 
445, 283,090 feet, the greater part of which came from Washing- 
ton and Oregon. 

Other Conifers, — Among the conifers cut in small quantities 
are the eastern larch (Larix americana) now often sold with 
Norway and white pine, and also made into crossties, posts and 
poles; the western larch (L. occidentalis) manufactured into 
dimension lumber, ties and posts; eastern red cedar {Juniperus 
virgmiana) used chiefly for pencil wood, posts and poles; and a 
numl)er of pines found in the western part of the country which 
are of local importance only. 

HARDWOODS 

The hardwood forests extend south from northern New York 
through the Appalachian Mountains and from central Wis- 
consin and Michigan through the valleys of the Mississippi and 



FOREST RESOURCES 


17 


Ohio Rivers to central Louisiana, Mississippi and Alabama, and 
west to the Great Plains. The chief conmiercial 8f>ecie8 are the 
oaks, sugar maple, yellow poplar, red gum, chestnut, bt^ech, 
birch, basswood, hickory, elm, ash and cottonwood. 

The lumber cut in 1919 of the above hardwoods wtis 6,872, 
576,000 l)oard feet or 20.3 per cent of the total lumlx*r cut of tlu' 
country. 

Yellmv Poplar. — One of the more valuable hardwoods is the 
yellow poplar {Liriodendron tulipifera) which 0 (‘curs, chic'tly, in 
the rich hardwood forests of Virginia, West Virginia, Tennessc'c, 
North Carolina and Kentucky. It is u.s('d chi(dly for weather- 
boarding, interior finish, furniture, lx)di(‘s of automobiles and 
carriages, wagon Iwxes, wooden ware, box )>oardH and pa))er 
pulp. Wid(‘ boards command a high j)rice for pantds and shelving. 

The average stand per aert' is stddom more than 2000 board 
feet. 

The cut in 1920 was 350,000,000 board feet. 

Oaks. — White oak (Qiiercu^^i alba) is the most valuable of the 
numerous oaks and the best timlx'r comes from the Appalachian 
region. The wood is used chiefly for high grade furniture, coop- 
erage stock, car frame material, flooring, interior finish, agri- 
cultural implements, and crossti(‘s for railroads. 

Several species belonging to th<‘ white oak group are now 
marketed as white oak, although but few show the fine radial 
markings of Qmreus alba. 

The red and black oaks are indigenous to the same region as 
the white oaks and are now used extensively for cooperage, 
interior finish, car frame material, furniture and many other 
uses where strength is essential. They are not as durable as 
the white oaks but large quantiti(‘s are treated with preservatives 
and used for crosstics. 

The cut of oak luml)er of all kinds in 1920 was 2,500,000,000 
board feet. 

Maple. — Lumber is manufactured from several specie^, 
namely, the hard maple {Acer saccharum), the black maple {A. 
nigrum), the red maple (A. rubrum), the silver maple {A. sac- 
charinum) and the Oregon maple {A. macrophyllum). The hard 
and the black maples produce the most valuable lumber, which 
is cut chiefly in Pennsylvania, the Lake States, New York, West 
"^^rginia, Ohio, Indiana and some of the southern and New 
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England States. The lumber is prized for flooring and furniture 
and is also used for woodenware and gunstocks. Large quan- 
tities of the rough wood are utilized in destructive distillation. 

The lumber cut of maple in 1920 was 875,000,000 feet. 

lied Gum. — The red gum (Liquidambar styraciflua) is largely 
a tree of the lowlands and is found in the best form and in the 
heaviest stands along the Mississippi river bottoms in Arkansas, 
Mississippi, Missouri, Tenneasce and Kentucky. 

Missouri virgin bottom lands contain about 5500 board feet 
per acre of merchantable timlx^r and those in South Carolina 4000 
feet, but second-growth bottom land stands run as high as 
13,000 feet per acre. The maximum stands in the Mississippi 
river bottoms seldom exc(‘ed 15,000 board feet per acre. 

Red gum has become an importiint factor in the hardwood 
market and it is us('d extensively for furniture, tobacco boxes, 
fruit packages, and slack cooperage and other forms of containers. 

The lumber cut in 1920 was 850,000,000 board feet. 

Chestnut. — Chestnut {Castanea deniata) is widely distributed 
over the Central hardwood region, although 62 per cent of the 1919 
cut was manufactured in West Virginia, Pennsylvania, North 
Carolina and Virginia. The wood is extensively used for furni- 
ture, interior finish, shingles, fencing, telephone poles, veneer 
backing, slack cooperage and for the production of tannin extract. 

(Chestnut grows in mixed forests of oak and other hardwoods 
but the sprout forests are largely pure. The stand per acre is 
extremely variable, averaging from 2000 to 6(XX) board feet. 

During the year 1920 475,(K)0,000 feet of lumber was manu- 
factured from this species. 

Beech. — Beech {Fagtis aniericana) is found chiefly in the 
northern and Appalachian forests associated with maple and 
birch. The centers of lumber production are in Indiana, Mich- 
igan, Pennsylvania, New York, Ohio and Kentucky. 

The chief uses of beech are for tool handles, clothes pins, 
flooring, slack cooperage, veneers and woodenware. Large 
quantities of rough wood are used for the production of wood 
alcohol and other products of distillation. 

The lumber cut in 1920 was 325,000,000 feet. 

Birch . — The commercial distribution of birch is largely con- 
fined to the states of Wisconsin, Michigan, New York, Vermont 
and Maine where it is associated chiefly with maple and beech, in 
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stands running from 3000 to 8000 feet per acre. Paper birch 
(Beluh papyrifera) in Maine averages about two cords, with a 
maximum of fifty cords per acre. 

The yellow birch (B, luiea) and sweet birch (B, lenta) are used 
chiefly for furniture, vehicle hubs, tool handles, flooringf interior 
finish, veneers, cooperage, s|)ool stock and novelties. The paper 
birch of Maine is u.sed chiefly for si)ool stock, shoe pegs and 
shanks, toothpicks and novelty work. 

The lumber cut of birch in 1920 was 405,000,0(X) board feet, 

Basmmod. — This tree {Tilia arncricam) is associated with 
hemlock and other hardwoods in the northern and Appalachian 
forests. It is manufactured extensively into siding, rotary-cut 
veneer, car lining, heading, excelsior, baskets, slack cooperage, 
furniture backs, carriage Indies, and pulpwooil. Although not 
durable* it is oiu* of the more valuable hardwoods because of its 
light weight, and the odorle.ss (4iaract(T of the w'ood. 

The lumber cut in 1020 w^as 195,(KX),(KK) feet. The chief 
center of maniifacdure is Wisconsin whert^ nearly 40 per cent of 
the total output is i)roduced. 

Hickory. — The iire.sent coinm(?rcial stands of hickory are 
found in the Appalachian and the Mississippi river regions. 
There are four spc'cies of commercial importance, namely, the 
big shellbark (Ilicoria laciniom), the .shagbark (//. ovata), the 
pignut (//. glabra) and the mockermit (//. alba). The strongest 
and tougliest one is the pignut, although the shagbark is but 
slightly inferior to it. The big shellbark is of medium (juality 
only, while the mockernut is lacking in toughness, although it 
is strong. 

The manufacture of hickory luml)er centers in Arkansas, Ten- 
nessee, Kentucky, West Virginia, Indiana and Missiasippi. These 
States now produce about 72 |)er cent of tlu* total cut. 

Hickory occurs singly among other hardwoods. The stands 
over large areas frequently range from 200 to 400 board feet 
per acre. 

About 65 per cent of the hickory cut is used for vehicle stock, 
10 per cent for tool handles, 9 {kt cent for heavy wagons, 8 per 
cent for agricultural implements, and the remainder for novelties 
of various kinds. About 1,000,000 cords are used annually for 
fuel. Saplings are sometimes split into barrel hoops, but this 
practice is less common than formerly. 
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The lumber cut in 1919 was 170,013,000 feet. 

__ There are three elms commercially important m the 
United States, the rock elm (Ulmus racemosa), slippery or red 
elm {U. puhescens) and the white elm (U. americana), all of 
which RTOW in the rich bottom lands along streams. Over one- 
half of the output is from the States of Wisconsin, Michigan and 
Indiana. Elm wood is used for hubs, bicycle rims, slack cooper- 
age, coih'd hoops, basket splints and other purposes where an 
elastic wood is essential. 

The cut in 1920 was 225,000,000 feet. 

Ash. — There are several species of ash in the United States, 
but about 60 per cent of the lumber cut is white ash (Fraxinus 
americana), and 30 per cent black ash (F. nigra). The greater 
part of the lumber output is manufactured in the states bordering 
on the Ohio and Mississippi rivers. More than one-half of the 
outjmt is produced in Arkansas, Louisiana, Wisconsin, Indiana 
and Tennessee. 

It is especially adapted for poles and shafts of wagons and 
carriages, sporting goods, agricultural implements, hoops and 
staves for pork barrels, packages and tool handles. 

In the lower Mississippi bottoms the stand ranges from 
2000 to 5000 board feet jier acre. 

The lumber cut in 1919 was 154,931,000 feet. 

Cottomvood. — Several species (Populus sp.) are found in 
abundance and of large size in the bottom lands of the Mis- 
sissippi River. The greater part of the annual production comes 
from the States of Arkansas, Minnesota and Mississippi. It is 
in demand for boxes, wood pulp, lining for refrigerator cars, 
excelsior, woodenware and cheap furniture. 

The cut in 1919 was 143,730,000 l>oard feet which is the lowest 
reported output. 

Olher Hardwoods. — There are many other hardwoods placed 
on the market among them tupelo or bay poplar (Nijssa aquat- 
ica), which is manufactured into flooring, interior finish, plank- 
ing, and lx)x boards in I^uisiana and other Southern States; 
the cucumber tree (Magnolia acuminata) sold largely as yellow 
poplar; the buckeye {.F seal us glabra) manufactured into pulp, 
interior finish and woodenware; sycamore (Plaianus occiden- 
talis) used for furniture and plug tobacco lx)xes; black walnut 
(Juglans 7ugra); cherry (Prunus serotina)' and other valuable 
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cabinet woods. The above species, with the exception of tupelo, 
are common to the South Central and Appalachian regions 
and are associated w'ith the other hardwoods. 
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CHAPTER II 


LOGGING METHODS 

The logging industry (joniprises Iwth the preparation of the wood 
products of the forest for the manufacturing plant and their 
transfX)rtation to it or to market. The products of the log- 
ging industry are saw logs, pulpwood, acid-wood, stave and shingle 
bolts which are re-manufa(!tured after they are removed from the 
forest, and h(*wed crossties, rived shingl(*s, shakes, poles, posts, 
and piling which are marketed by tlu' logger ready for use. 

The work of preparing a given class of products for removal 
from the forest is similar in all r(‘gions, although there may be 
some minor differences in te(‘hnique which have come into local 
use. 'riie form in which tin* raw material is taken from the 
forest depends not only on the purpose for which it is ultimately 
to be used, but also upon th(‘ size of the bole and the method of 
transiwrtation. Thus an adequate number of logs must be 
at least long enough to make the maximum board lengths desired, 
but if the form of transportation permits, the logs may be double 
or tri()le the board lengths or the entire nuTchantable bole may 
be moved in oik* piece. Saw log and pulpwood operators often 
do not remove other forest products but coniine their operations 
to one class of material. The various by-products, therefore, 
may be removed by others. 

The early logging opc'rations were carried on near settlements 
on areas where the tofK)graphi(! conditions were most favorable 
for easy logging and from which th(^ haul to the mill was compar- 
atively short. The work was done largely by settlers who cut 
a limited number of logs tluring the late fall and winter, when agri- 
cultural activitit's were slack, and hauled the timber to the mill or 
to some stream down which the logs could be floated to destination. 
The equipment required was limited and required but little 
financial outlay. Ix)gging became a distinct industry to which 
indivi(hials devoted a large part or all of their time, only when 
lumber manufacture assumed a national character. 
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There has been but little change, Bime the early days, in logging 
technique in the NortheastcTii jmrt of the I'nit^nl Stat(‘s where 
the winters are favorable for sl(*d transiK)rtation and there are 
many streams down which coniferous timber may be hoated; 
however, marked engineering skill has b(‘en displayetf in the 
improvement of streams for log floating purjK)S(‘s and the i)er- 
fection of sh'ds and sled roads for the movement of heavy loads. 
The power log hauler, eithcT gasoline' or st(‘am, has n'placi'd 
animal draft on some ope'rations and Humes and log slides have 
been used to some exte'nt but tlu' original plan of ojM'ration has 
not been greatly modified. Individual logging units an‘, in giaieral, 
limited in output. The aggri'gatc' cut of some jailpwood com- 
panies in this region is as great as that of large oiierators (‘Ise- 
where, but it is tin* product of many medium- or small-sized 
oixirations rather than of oik' large' one. 

The early (h'velopment of logging practice' in Pennsylvania 
and the Lake* State's w:is ba.se'el upem the methoels of the* Northe'iist 
because climatic anel e)the*r e’emelitiems we*re similar anel the pion(?er 
loggers were* from the Ne'w lOnglanei se'ctiein. The* rneist imixirtant 
improveme'nts in logging te*chnie|ue‘ we're de'vclopeel in the Lake 
State's in orde*r to overeome aelverse eonelitions. For e*xample, 
logging railroads were intreieluce'el in the^ Lake* State's in the* late 
'‘seventies*' by a logger who was unable* te> haul his timlx'r on 
sleds to water transpeirtation, owing to the^ abse*nce of sufficie*nt 
snow. Powe'r skideiing me*thoels also w(*re* first ele'vise*d in this 
region in the early “eightie*s” to ge‘t leigs out of glacial “jiot hole-s" 
which could not lie profitably brought out by animals. There^ 
is no indication, howe!ve*r, that railroad fransiKirtation gaine*d an 
im|X)rtant place in logging in the* Lake* State's until many years 
later, and power leegging has neve*r be*e*n use*el te) any great e*xterit 
to yard logs in that region. 

The developnu'nt of the* me)eiern systems of })owe'r le)gging anel 
the adaptiition on a large .scale* of the* railre)ael to lejgging purj)OHe« 
came with the shifting of the cente*r of lumbe*r manufacture from 
the Uike States to the South anel to the^ We*st. The inability 
to use animals in the e*yi)re*.ss fe»re‘.sts was one of the main factors 
which led to the improveme nt of j)ower logging sy.stem8 which 
were early recognizeel by .southe'rn yellow pine anel West Cofist 
operators as applicable to dry land e-onditions. The nee'd for a 
ligrge continuous output e'arly indicatt*d the use of some form 
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of logging railroad, and this form of transportation has reached 
a high state of development in every region except the Northeast. 

Logging and lumber manufacture have developed as a single 
enterprise in most forest regions. However, in certain parts of 
the Pacific Northwest especially in the regions tributary to Puget 
Sound, and the Columbia River, logging has been conducted as 
a business apart from lumber manufacture, the log output being 
placed on the general market or sold under contract to manu- 
facturers who have no logging facilities. The tendency in this 
region, however, is towards a consolidation of logging and lumber 
manufacturing interests. 

Contract logging is practiced to some extent in every region 
but it has not proved a satisfactory method on many of the largest 
operations in the South and the Northwest because the extensive 
transportation improvements which are needed to take logs 
from the stump to the mill or to market recpiire the investment 
of a larg(^ amount of capital and there are relatively few logging 
contractors who are able to finance a large enterprise. 

The major part of the log output of the country is now produced 
by the professional logger, yet small operations still constitute 
a large per cent of the total number. They are most common 
in the forest regions east of the (Cascade Mountains, especially 
in sections culled by large operators, where they serve a most use- 
ful purpose in the utilization of stands which the large logger 
cannot harvest profitably. Even in tlie Northwest nearly 60 
per cent of the manufacturing plants have an annual output of 
one-half million board feet or less. 

SUMMARY OF LOGGING METHODS IN SPECIFIC REGIONS 
A. PORTABLE MILL OPERATIONS 

The annual cut of a {xirtablc mill ranges from several hundred 
thousand to a few million board feet, however, the industry is 
of importance because of the large number of plants in operation 
many of which handle timber in regions where large mills are 
not feasible. 

Portable oiierations in New England are conducted as a side 
line by men engaged in the retail lumber business; by contractors 
who can use their idle teams during the winter season; by men 
who engage in lumbering as a speculation when an opportunity 
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presents itself; by small wood-working plants which are able 
to secure occasional stands of timber suitable for their neetls; 
and also by those who engage more or less continuously in logging 
and manufacture. There has been a tendency in recent years 
towards more specialization and larger annual outi)iit*on the 
part both of individuals and firms, since the mill products can 
be marketed to better advantjige. Contract work both in logging 
and manufacture is common and the product is sold to railroad 
companies in the fonn of crossties and structural timbers; to 
retail lumbermen in the fonn of lumber; to telephone and tele- 
graph companies in the form of jwles; and to various wood- 
working industries. The business is more active during the fall 
and winter months when agri(‘ultural and other outdoor oc- 
cupations are slack, b('caus(‘ labor and teams an‘ nion* plentiful 
and a snow bottom reduces the logging exp('ns(‘, (‘specially for 
skidding. 

On the National Forests of the West the tendency is for i)ort- 
able mill operators to conduct their operations more or less 
continuously, except for interruptions du(‘ to climatic conditions. 
These operations are chiefly in virgin forc^sts often s(‘veral miles 
from a railroad and under conditions that are unfavorable for 
the d(‘velopment of large plants. The products of these mills 
are used locally by .settlers, and by min(‘s and other industrial 
enterprises. 

Portable i)lants are common in the southern y(‘llow pin(‘ region. 
They are sometimes locat(*d on small i.solated tracts of virgin 
timber but, as a rule, they follow large plants operating on the 
lightly-culled lands, and old-fadd stands. Although a portion 
of the product is rnarkc'ted locally, large quantiti(‘s are sold 
through the larger operators, or through whoh’salers and com- 
mission men. 


LOGGING METHODS — NEW ENGLAND^ 

The operations in N(‘w England are conducted chiefly on 
woodlots containing from fifty to several hundred thousand 
board feet. An oi^eration may be confined to manufacturing the 
stumpage on a contract basis for the owner, or a sawmill man 
may buy the timber outright. 

* See "Setjond Growth Hardwoods in Connecticut,'' by Earle H. Frotblng- 
hmn. Bui. 96, U. S. Forest Service. 
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A common practice in logging virgin timber is to go over the 
tract several tim(;s, removing certain products at a given cut- 
ting. Telephone, telegraph and electric light poles arc taken 
out first. Piles are often cut from the tops of pole timber, if 
there is* a market for this class of material. If there is large oak, 
ship timbers are next removed, being cut in long logs which are 
later sawed into flitches at the mill. The remaining timber is 
then conv(‘rted into saw logs, the trees being utilized down to a 
G-inch top diameter. 

Crossties, which an^ cut in 8-foot lengths in the woods and 
sawefl into scpiared and polo ties, art; made in large quantities 
from short-bodied trees and large limbs. 

The cutting of cordwood follows the removal of the saw log 
material. Tlu^ residiu*, down to limbs IJ inches in diameter, 
may then be cut up into material for charcoal manufacture. 
Practically all of the wood is utilizc'd, exc(‘pt small branches, 
when favorable markets an? close at hand. 

The sawmill plant is set up in the immediate vicinity of the 
operation where an open space (?an lx? secured for log and lumber 
storage and when? a wjiter supply for the boiler is convenient. 
Camps are seldom establislu'd. 

The felling crews, which work s(?veral days in advance of skid- 
ding, are comi)os('d chiefly of foreigners and from one to two 
saw cn‘ws of thnM' men each are nxpiin'd. A three-man crew 
consists of a spott('r and two fallers. The spotter selects the 
trees to bc‘ ftdh'd and notchi's them, lays off lengths on the felled 
timber, and aids the fallers in swamping. Saws and axes are 
usi'd for f(‘lling. A three-man crew will fell frdm 4000 to 5000 
board feet daily. 

Pol(‘ cutting may be done by contra(?t at a given price per run- 
ning f(K)t for felling and p<‘eling. Peeling can be done more readily 
in summer and |)ole-cutting contracts can be let at that season 
for about 25 per cent less than at otlx'r periods of the year. 
Some buyei-s, however, refuse to take summer-cut timb(?r because 
of the grixiter liability of insect attack. 

Hewed ties are seldom mad(‘ because 'of the waste in manufac- 
ture. ( 'ordwood is cut and piled by contract. 

The logs are snaked on steep slopes, and then hauled on a 
log-boat, or on a “scoot’' to the mill. These are used on short 
hauls even when there is no snow on the ground. A log-boa^ is 



LOGGING METHODS 


27 


about 6 feet long, 3 feet wide, and has a flat lK)ttoin made of 
heavy planks which are upturned in front. A bunk is placed 
about 4 feet from the front and on this the fore end of the log 
is loaded and bound with chains, while the rejir drags on the 
ground. The horses are hitch(‘d to a chain which pavS.ses |hrough 
the upturned nose and is attached to the bunk. A tongue is 
not used. The scoot is a sled having two runners al)out 12 feet 
long, with a 4-foot gauge, a forward and n‘ar bunk, and a standard 
length tongue. It is especially s('rvic(‘abl(* for short logs which 
are loaded on the sled. Wagons an* not us('d to transjH^rt logs 
to the mill unl(‘ss tlu* haul is greater than J-niile. 

The usual log requinanents of a |K)rtabl(‘ mill are from r)(X)0 to 
7000 board feet daily and on short haiils two teams can bring 
in this amount, 'ria* av(‘rag(‘ day’s work on an J-mile haul is 
about 3500 board fiM't p<*r learn. 

('OLOllADO 

The portable mill operations in this stati* an* takc'n as a type 
of small operations on the National Fon'sts. 4 he mills are 
often several miles from a village at rath(*r high (‘h'vations in 
the forests where the* to|X)graphy is rugged and the snow is 
deep during the wint er s(‘ason. 

The stand is chi(*fiy small-siz(‘d timber, with logs averaging 
from 10 to 12 inch(‘S in diametor at tin* smsdl (uid, and from 
three to four and omvhalf IG-foot logs [x*r tree*, wh(‘n cut to a top 
diameter of 6 inches. 

The closeness of utilization depends larg(‘ly on the local mar- 
kets, and the puriK)se for which tin* tirnlxr is used. When 
waney-edge lK)ards can l)e used for j)acking cases and other 
rough work there is very little waste, l>ut when the demand is 
for lumber only, the* mill wji.ste is large. 

The logging season depends u|Kjn the* climatic conditions and 
the character of IxDttom. F(‘lling and skidding usually begin some- 
time between the middle of June and th(* first of August and 
continue until the first or the middle of January when snow 
becomes too deep for profitable work. Hauling on some opfTa- 
tions begins at the time of felling, thi* logs being handled on 
W£^ons, carts or go-devils up to tlu^ time snow falls, and after 
that sleds are used until the enf! of March or the* middle of April. 
Qn other operations logs are hauled only in winter. 
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Camps are of log or board construction and comprise a cook 
shanty, a bunk house, and a stable. Labor is chiefly local. 

Felling and Log-making. — The methods employed are similar 
to those in other regions, the ax being used to notch the timber 
and the saw for felling. The work is done both by day labor 
and by contract. Efficient crews of two men cut about 6000 
lx)ard feet daily. Wh(‘n the fallers work singly at felling and 
bucking each may average from 2000 to 2500 hoard feet daily. 

Swamping is usually done by a member of the skidding crew, 
one man being assigned to each team. The cost of brush di8|X)8al 
on small operations depends chiefly on the species, the depth of 
snow, the amount of dead material and young growth, the 
steepness of the; slopes and the character of the bottom. Tim- 
ber with many limbs such as Engelmann spmee and lodgepole pine 
necessitate more cutting and handling than most other species, hence 
brush disposal is more expensive. Snow from 18 to 24 inches 
deep makes brush disposal difficult, and serioiLsly hampers the 
work. Where dead material occurs among young growth the 
piles must be made where reproduction will not be injured dur- 
ing bniah burning and when^ down timb(T will not be ignited. 
Men are hamf)er('d in getting around on steep slopes and rough 
ground and brush disposal is more costly under these conditions. 
The swamping and piling during the summer and fall is sometimes 
done by the fallers. 

Skidding. — Tin? movement of the logs from the stump to the 
mill is performed either in one or two opc'rations. On good 
lK)ttom and short hauls the logs are either skidded directly to the 
mill or else hauh'd on sleds or carts over inexpensive roads. 
About 500 board feet constitute a load under the latter con- 
dition. The choice of methods dep(‘nds on the season of the 
year. In rough sections and for distances greater than }-mile 
the logs usually are yarded to skidways and then hauled on 
wagons or sl(‘ds to the mill. On rough and steep places a single 
horse is used for skidding, while on favorable l)ottoms two horses 
are employed. 

B. NORTHEAST 

Period of Logging. — Operations are usually confined to a 
period of from twenty-sLx to thirty-two weeks, beginning in the 
late summer and closing during the early spring. Where rail- 
road transport is used summer logging is practiced. 
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Labor, — The labor is composed chiefly of French Canadians 
and Europeans. The men generally are employed by the month 
and are furnished board and lodging for which a charge is made. 
Some operators employ men on the day basis. The avenvge 
camp crew on the larger operations comprises al)out sixty men. 
Operators frequently contract for their log input, in whole or 
in part, with “jobbers” who maintiiin independent camps. Con- 
tract operations are often of much smaller size than company 
camps. . 

Camps, — The buildings are log or l>oard structures the largest 
camps housing from fifty to sixty men, and from twenty-five to 
forty horses. They are used for two or three seasons and then 
abandoned or else used as storehou.s(*s. Board camps an* used 
chiefly on railroad opi^rations. Sujiplies are hauled in on 8h‘ds 
or wagons where rail transport is not available. Workmi'n do 
not bring their families into camp. 

Topography and Bottom, — The topography of the region 
ranges from rolling to rough, and the bottom often is covered with 
a heavy growth of underbrush. The steep slopes are rocky. 
The rolling land provides good iKittom for animals. Swanifw 
are common in the region and are logged during tlu* winter sea- 
son. 

Clunate, — The winters are long and severe with a minimum 
temperature of from 25 to 40 d('gre(*s F. below z(*ro. There are 
relatively long periods when thaws are uncommon. Tlie average 
snowfall throughout the region variivs f rom 00 to 00 inches. Winter 
conditions are ideal for the maintenance of snow and iced roads 
for sled hauling. 

Felling and Log-making. — The practice is to fell the timber 
with the saw and ax. The lioles are cut into standard lengths for 
saw logs, and into long logs wh(*n the timber is to be manufac- 
tured into pulp wood, although occasionally pulpwood timber is 
cut into 2- or 4-foot lengths for ease in handling. The fall^rs 
work in crews of two or three m(*n and cut and make into logs 
from 5000 to 8000 board feet of timber, daily. Spruce pulpwood 
is sometimes peeled in the forest. 

Skidding. — Animal logging predominates in the region, al- 
though a few cableway skidders have been used in New England 
on difficult logging chances. Snaking machines have Ix^en 
employed to a very limited extent in the mountains of northern 
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New York. Yarding, on operations where a sled haul is used, 
begins in the lat(i summer or early fall and continues until the 
snow gets too deep for profitable felling, which is usually during 
the latter part of Decc'mber. Ix)gs are decked on skidways along 
two-slecj roads and are either dragged to the yard by a single 
animal or a t(‘am, or else hauled on a yarding sled. A skidding 
and a felling crew of seven men can cut and skid from 5000 to 
70(X) board f(‘et daily on a J-mile haul when a team and yarding 
sl(id are ernployful for moving the timber. 

Chutes and log slide's an^ ocicasionally installed to bring logs 
down steep slopes. 

Transportation. — Logs are transportf'd from the skidways to 
a landing on a stn'ain on a two-sled drawn by two or four horses, 
or on a yarding sh'd when the ha\d does not exceed I J miles. 
Stearn or gasoline log haulers an* fr(‘(iu('ntly substituted fOr ani- 
mal draft on long hauls. The logs an' floated out of the small 
streams during tlu^ early spring freshc'ts and arc driven down the 
large streams during th(' sumnu'r. 

Railroad operations are not common but where rail transport 
is used logs an' yank'd and hauled on sleds to th(' railroad during 
the wint('r months, and yarded directly to the railroad during 
the summer. 

Idumes have bec'ii used in a few instances for bringing pulp- 
wood from the forest to a stream down which it is driven. 

The common form of transporting logs to the mill is by float- 
ing. Rafting is practiced only after the logs are assorted on the 
low(’r stretches of the stream. Drives are conducted largely by 
incorporated companies. 

C. LAKE STATES — WHITE PINE 

Period of Logging. — Railroad operations are conducted 
throughout the y(*ar unless suspended on account of snow. When 
logs are trans{>orted on sleds to stn'ams down which they are 
driven, the season is from thirty to thirty-six weeks long, be- 
ginning in the late summer and ending with the termination of 
hauling. 

Lalm'. — The lalxirers are chiefly Swedes, Norwegians, Finns, 
Austrians and Poles. Forc'men are often native-lxirn Americans. 
The wage basis of payment is common. 

Camps. — On railroad operations camps often are board 
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structures although log buildings arc also used. The latter are 
employed almost exclusively on operations where the logs ai^e 
hauled on sleds and floated down streams. Workmen are boarded 
and housed by the operator. 

Topography and Bottom. — The tojwgraphy varies tlirough- 
out the region. In some sections the land is flat, more often it 
is rolling and “pot holes,” which present diffleult logging prob- 
lems, are common. The brush is often dense in the forest where 
the pine is mixed with hardwoods, while in pure stands of pine 
the undergrowth is usually scanty. 

Climate. — The winter season is long with low temperatures 
and abundant snowfall throiighout most parts of the region. 
Conditions are favorable for sled transixirtation to stn'ams, 
although logging operations in some s('ctioiis have now l)een pushed 
back into regions where log driving is impracticable. 

Felling and Log-making. ~~ This work is p(‘rformed by a crew 
of two or three men who operate iindiT the direction of a saw 
boss. Low stumps are cut and the Iwh' is taken to a top diam- 
eter of about 4 inches. I-^ogs are geiK'rally cut into standard 
lengths. Th(‘ daily output of a crew of two men is from (iOOO 
to 10,000 board feet, depcaiding on the size of the timber. 

Skidding. -- Animal logging is pn'dominant. Several meth- 
ods are used for bringing logs to the skid way which is either 
along a railroad or a sh'd road. For small logs and for distanca‘s 
of from 300 to 400 b’ct snaking is common while for large logs 
and rough bottom go-d(;vils are used. lA)gs ar(> snaked for 
500 or 600 f('(*t on snow bottom. High wh('(4(*d carts are used 
by some operators for logging to a railroad in summer, when 
hauling for distances from to J-nnh*. On winter logging 
swamps are crossed and oftcai hauls of ^J-niile are made by 
means of a juml )0 dray, the logs being snaked out to the roads 
and then hauled direc'tly to the skidway along the railroad. 
Steel-spar cableway skidders are now uh(h1 on sonn.* hardwood 
and hemlock operations. 

Transportation. — Railroads are the chief form of transport. 
During the spring, summer and fall the logs required daily are 
yarded directly to the railroad and loadcal on cars. The wint(*r 
supply of logs is either decked along the railroad or else yard(;d 
at more remote spots and then hauled to the railroad on two- 
sleds. There are only njinor interruptions of railroad traffic 



32 


LOGGING 


due to snowfall. The use of two-sleds for hauling logs to a stream 
down which they are floated is less common than formerly, 
because of the high value of the white pine stumpage and the 
large amounts of heavy hardwoods which are now being logged. 

Stca'm and gasoline log haulers are common in the Lake States 
on sled hauls, sometimes bringing the logs directly to the mill. 


D. SOUTHERN YELLOW PINE 

Period of Logging. — The year round. 

Labor. — White and colonnl. The fonner provide the more 
skilled lal)or and the latter th(‘ unskilled, although colored laborers 
occasionally occupy positions of responsibility. On some opera- 
tions in the northern part of the region, whites are employed 
exclusively. 

Camps. — They arc chiefly portable houses in which the loggers 
and their families reside. A general store, church, Y. M. C. A., 
and school house are often provided. Car camps may be used 
when families are not furnished accommodations. 

Topography and Bottom. — In the southern part of the region 
the country is flat or rolling, while on th(‘ nortlKTii edge it is 
usually broken. The bottom in the longleaf forests is generally 
free from brush, while in the loblolly and shortleaf forests there 
is often a heavy undergrowth. 

Climate. — A period of heavy rainfall occurs during the winter 
months which often caus(‘s the cessation of logging operations 
due to bad bottom. Snowfall is very scanty or lacking. Freez- 
ing temperatures occur in the northern part of the region for short 
periods. 

Felling and Log-makiriy. — This is customarily done by a 
two-man crew who u.se the .saw and ax. The daily output is 
from 7500 to 15,000 board feet, depending on the size of the 
timber and the stand per acre. Contract work prevails. Where 
animal .skidding is used logs are cut in standard lengths, while 
where power skidding is employed they are cut in lengths rang- 
ing from 24 to 48 fc‘et. Sometimes the entire l)ole is brought to 
the mill and there cut into logs. 

Skiddifig. — Animal logging is still used throughout the region, 
although the power snaking system is common in the flat pineries, 
and the rehaul system in brushy sections. Occasionally a cable- 
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way skidder is used. The favorite method of animal logging is 
to snake'' the timber for short distanees, and to move distant 
logs with bummers, high carts, or wagons. When standard 
length logs are handled bummers are a favorite vehicle for the 
shorter distances, and 4-, 0-, or 8-wheeled wagons for long distances. 
High-wheeled carts are preferred for long logs, and are often 
used for short ones on hauls of 800 feet or less. 

Transport — The almost universfil fonn of long distance trans- 
port of logs from the forest to the mill i.s by railroad, because of 
the continuous operation of the plant, lack of suitabh' stn'ams 
for driving, and the heavy weight of th(‘ timlxT. Wht'n' stn‘ams 
are available, floating is praetic<‘d to a limitt'd (‘xtent by small 
operators; however, the loss from sunkc'n timber is from 25 to 
33 per cent. 


E. CYPRESS 

Period of Logging. — The year round. 

Labor. — The unskilled labor is composed of negroes, creoles, 
and Mexicans, and the skilled labor of whites. Contract- work 
prevails. 

Camps. — Floating camps built on scows are used on jaillboat 
ojKTations, and permanent l)oard camps on railroad operations. 

Character of Bottom. — The lx)ttom on many of the swamps is 
covered with wat(T during a portion of the year, although there 
are many “islands” and other extensive arejis whicdi are seldom, 
if ever, suimierged, where railroad camps may be locatial. The 
timber grows both on the wet ground and on the higher eleva- 
tions. The bottom is too soft for animal logging. 

Felling and Log-making. — The timber which is girdled or 
deadened some weeks or months in advan(!e of felling and log- 
making is felled and made into logs with the ax and saw. Work- 
men are paid by the log, tree, or thousand board feet cut. A crew 
of two men will fell and make into logs from 7500 to 10,000 feet 
of timber, daily. Timber is cut to a minimum diameter of 8 
inches in the top. 

Skidding. — Two methods are u.sed. 

(1) Pullboai Logging. — k slack-rope skidding device is 
mounted on a scow and moored in a canal, bayou, or lake to 
which logs are dragged for distances of from 3500 to 5000 feet. 
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They are then rafted and towed to the mill. The daily output 
is from fifty to seventy-five lo^s. 

(2) Cableway Skidding and Rail Transport. — A cableway 
skidder is placed by the side of a spur or main line track and 
logs are yarded to the railroad from distances of 600 or 800 feet. 
They are then loaded upon cars and transported to the mill. 
The daily output is from 30,000 to 40,000 board feet per skidder. 

Transport. — Floating and railroading are the two methods 
used. 

(1) Floating. — The logs are made into cigar-shaped units 
about 125 feet long and several of th(‘m are joined together into 
a raft and towed tx) a mill. 

(2) Railroad. — Main lines in the swamps are usually built 
on piling. Spur roads, which are located approximately }-milc 
apart are “dunnage” roads. Light-w(‘ight engines and skeleton 
cars are employed. Logs are loaded on cars by a s])ecial device 
on the skidder. 


F. NORTHWEST 

Period of Logging. — The year round. 

Labor. — Logging is highly specializ(‘d and requires a relatively 
large number of skilled men among whom are found natives, 
Swedes, Norwegians and other foreigners. Unskillc'd labor is 
foreign and consists of the nationalities mentioned and also 
men from southern Fairope. 

Camps, — Either car camps, board camps, or portable houses 
are used to sheltcT the m<‘n. Families s(‘ldom reside in camp. 
Laborers iirv housed and boarded by tht‘ logger. 

Topography and Bottom. — The n'gion ranges from rolling to 
rugged and in many sections difficult logging problems are en- 
countered. Underbrush is heavy in the coast forests where 
rainfall is abundant. 

Felling and Log-making. — Felling and log-making are done by 
separate crews. Falters who work in cr(‘ws of two may or may 
not do the notching. Two log buckers who work alone are 
required for each crew of falters. Logs are cut in lengths of 
26 feet or longer. 

Yarding. — Power logging is now almost universal, the slack- 
rope system being the predominant form although many cable- 
way skidders arc in operation for handling small- and medi^- 
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sized timber and for ^‘swinging” logs from the yarding engines 
to the railroad. 

Animal logging is found only on small operations where the 
^‘chance” is favorable and the output limited. 

Transport. (1) Roari Engim\ — A road engine sometimes 
takes logs from the yarding engine to a stream or railroad. This 
practice Ls less common than form(‘rly. 

(2) Railroad. — The yarding engimvs are placed at ix)inte 
accessible to the logging railroad. Intermediate transportation 
such as swing donkeys or road (mgines, howe'ver, may be installed 
between the yarding engine and the' railroad. Logs are loaded 
on flat or skededon cars or log trucks and hauled the mill, to 
a driveable stream, or to tide-wati'r. Wlnm yarding engines 
are used cars are loaded with a gin-iK)l(‘, or sonu' overhead loading 
system, and when the cableway skiddcT is used the logs are 
loaded with a guy line or swinging-boom device provided for that 
purpose. Cars an' unloaded by hand methods, log dumps, 
or other special unloading devices. 

(3) Rafting. — Logs brought to tid(!- water ar(' rafted and towed 
to the mill. 

(4) Flumes. — These are frecpiently used for bringing logs 
from the forest to the railroad or sonu' strc'am. 

(5) (7o//c.s. — (’hutes and slid<*s are used in some sections 
for bringing logs down stec'p slop(‘s and for handling logs on l>ot- 
toms that eut up badly in dry weather. Three-jK)le and five- 
pole eliuti'S are in most common us<‘. 

(0) Aerial Tramway.'^. — These are u.s(‘d to bring logs from 
high eh'vations b> lower ones, (‘Specially on v(Ty rough ground. 

(7) Motor Trucks. --The timber from small or isolatc'd tracts 
is often hauled to the sawmill on h(*avy motor trucks. 

G. MOUNTAIN LOGGING IK WEST VIRGINIA* 

Period of Logging. — The year round. 

Labor. — The foremen are u.sually Americans, and the remain- 
ing lal)orers are chiefly foreigners, such as Italians, Austrians, 
Poles, and Hungarians with a small pi'rccntage of other na- 
tionalities. 

Camps. — The camps are chiefly Iward stnictures built along 

* {?cc CoHt of Mountain Tx)ggini{: in West Virginia, by Henry H. Farquhar. 
R)restr}^ Quarterly, Vol. VII, pp. 2.55 - 260. 
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the logging railroad. They accommodate from 6fty to seventy^ 
five men and from twenty-five to thirty-five horses. Board and 
lodging are provided by the operator. Families seldom reside 
in camp. 

Topography and Bottom. — The region in which extensive 
operations are now conducted is rugged with narrow valleys 
and steep slopes, covered in many places with massive boulders 
that are a hinderance to logging. Mountain laurel is abundant 
throughout the forest and necessitates heavy swamping. 

Felling and Log-making. — On operations where hemlock bark 
and logs are utilized the bark peelers fell, bark, and cut the 
boles into logs during the months of May to August, inclusive. 
During the remainder of the year the felling crews, each having 
a chopper and two sawyers, go through the forest felling and 
cutting the remaining spruce and hemlock trees into logs. The 
hardwoods are cut after the softwoods to avoid the loss through 
breakage which would oc(;ur if all of the timber were felled at one 
time. Trees are cut to a stump dianuiter of 10 inches and the 
boles to a top diameter of 8 inches for saw logs, and 4 inches 
for pulp wood. A cn'w of two men will fell and make into logs 
from 15,000 to 20, (KK) board fe(4 of 8j)ruce and hemlock, daily. 
Two knot cutters are often members of the felling crew. Their 
duty is to snipe the; ends of the logs and to remove the limbs from 
them. 

Skidding. — Skidding is done chiefly with animals. Roads 
or trails arc cut from the valleys up to the tops of the ridges and 
the logs arc dragged down in tows either over skipper roads or 
I)oIe slides. A team on a skipper road will handler from 5000 to 
6000 board feet daily on a haul of J-mile. Slides are common 
in some sections and are built from a few hundred feet to 1 mile 
or more in length. 

The cableway .system of power logging is in occasional use on 
rough chances and on some operations single-line snaking machines 
are employed for dragging logs for distances as great as 2500 
feet. 

Transporiaiion. — On many operations the logs are hauled to 
the mill on narrow- or standard-gauge railroads. The narrow- 
gauge roads are sometimes of the stringer type. The railroad is 
usually built up the main ^‘draws’’ or valleys. Spurs are sel- 
dom constructed because of the heavy expense. 
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Inclines are common and occasionally aerial trams are em- 
ployed. 

Logs are loaded both by hand and with power loaders of sev- 
eral types. 

Water transport is used in regions where suitable streams 
are available. The logs arc hauled to the stream and placed in 
the channel awaiting a freshet to carry them down stream. 




PART II 

PREPARING LOGS FOR TRANSPORT 





CHAPTER III 
FOREST LABOR 

The successful conduct of forest operations depc’iids in a larfi^c 
measure on the character, supply and effici(‘ncy of labor, factors 
which are influenced l)y the economic conditions of the country. 
In prosperous times work is abundant and capable men are not 
attracted by the average wage paid for fonvst work. This means 
a restless woods force, a portion of which constantly shifts from 
camp to camp. Business depression is (piickly f(‘lt in the lumber 
industry because in hard times railroad companies and other 
large consumers of forest products reduce their purchases of 
lumber, crossties and other material. The dull market prompts 
the lumberman to cut down expenses, and one of the first steps 
taken is to reduce the Ialx)r charge since this is one of the chief 
items in the cost of lumber production. 

The agricultural interests of dilTerent regions also may have 
a decided influence on labor supply during certain seasons. 
This is illustrated in the cypress region of Louisiana, where 
sugar production is an important industry and where creoles and 
negroes prefer to work in the fields and sugar mills during the 
cane-harvesting season, 

LENGTH OF EMPLOYMENT 

The length of time forest labonTs arc required each year is 
governed by the character of the operation. In the northeastern 
part of the United States, in some parts of the Lake States and 
in the Inland Empire there is a demand for the maximum number 
of laborers only from eight to nine months of the year; in the 
southern pine, cypress and Pacific Coast forests, where rail- 
roading replaces sled haul and w'ater transport, loggers operate 
tl^e year round. 


41 



42 


LOGGING 


CHARACTER 

During the early years of the industry, the woods force in the 
North and East was recruited chiefly from the native agricultural 
element, but to-day only 40 per cent of the loggers in New England 
and 15 per cent of those in the Lake States are Americans. The 
remainder include French Canadians, Finns, Swedes, Poles, and 
natives of Southern Europe. French Canadians come across the 
border during the fall and winter months to secure a “stake, ’’ and 
return when the logging season is over. Many Swedes and Nor- 
wegians, who are among the best woods workers from Europe, are 
employed in the Lake States and also on the Pacific Coast. Finns 
and Poles work chiefly in the Lake States. In all these sections, 
native whites generally occupy the more responsible positions. 

About 60 per cent of the forest labor in the Pacific Northwest 
is American, the remainder consisting of Scandinavians, Canadians, 
Finns, Austrians, Germans and a few Japanese. Americans 
comprise about 28 per cent of the forest labor in northern Idaho 
and western Montana, 31 per cent in the California redwood 
region, and 50 per cent in the California pine region, and native 
whites and negroes 100 per cent in most i)arts of the southern 
yellow pine region. 

The labor in the Appalachians consists largely of natives, 
some of whom comlnne agricultun‘ with logging while others 
follow logging as their sole occupation. 

('nmoles and Mexicans are common in tiu' Louisiana cypress 
swamps, and many Mexicans are employed in T('xas, especially 
around the mills and on railroad construction work. The South- 
ern whites oft(‘n an^ agriculturist.s who work at logging only for 
a fK)rtion of the year, while the n(*groes, except in the sugar 
country, follow the industry the year round with frequent shifts 
from one camp to another. Owing chi(‘fly to the climate, the 
laborers are, on the whole, less energetic than those in northern 
regions. The color line usually is drawn on logging operations and 
mixed crews are not the rule. Creoles and Mexicans work with 
coloH'd laborers, although Mexicans are inclined to be clannish. 

METHODS OF EMPLOYMENT AND PAYMENT 

rhe usual methods of paying lal>or on logging operations are: 

(1) A straight hour, day, or monthly wage basis; (2) piece- 
work basis; (3) contract basis. 
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Wage basis: — The wage basis prevailed for many years in all 
parts of the country and is still in common use to-day in the 
Northeast, the Lake States, the Appalachians, the South, the 
Inland Empire and on the Pacific ( 'oast, although the piece-work 
and the contract basis have becai extensivc'ly introduced in rt'ceiit 
years. Formerly the wage included hoard, but in most regions 
laborers are now charged for lx)ard and in some cases for lodgings 
when superior accommodations are olTered. Workimui are now 
seldom paid for lost time that is due to had weather or to sickness. 
The straight wage system has come into disfavor h(‘cause it tends 
toward inefficiency and wjist(‘, since tlu're is litth' incentive for 
the average laborer to do more than is nece.ssary to hold his job. 
Where it is still in use, the hour system is the mon* common, 
only skilled employees being hired by the month. Various sub- 
stitutes for the straight wage* system have.* b(‘(‘n d(*vis(*d, in order 
that workmen may be paid on the basis of the amount of work 
actually and satisfactorily p(‘rform(*d. 

Piece work: — This method of paying employees Inis l>een ex- 
tcnsiv(‘ly adopted by the lumber industry in all parts of the United 
States. In logging work it has been applied to f(*lling and log- 
making, skidding and yarding, hauling, and laying find taking 
up steel on logging railroads. A form of bonus or pre'iniurn 
plan has l)e(?n introduced into the pi(‘ce-work system in some parts 
of the country, especially in tin* Pacific Northw(‘st. The most 
common application of this principle lias b(‘('n to yarding, 
although some firms apply it to nearly all forms of logging work. 
Most of these schemes have been founded on the general basis 
of a guaranteed minimum wage for a specifii'd amount of work 
performed, called the “bas(‘,” and tlu* jijiymcnt of a premium or 
bonus for all work over and above tin* base. 

In some camps the bonus plan is applied only to a few employees 
who are acting in a supcTvi.sory capacity. While this tends to 
make those to whom the bonus is ofTt‘red more diligent in their 
efforts to mcrea.se output and r(iduc(‘ o|x*rating costs, it n(‘glects the 
necessary stimulus to those who are ineligiblt;. Such a system, 
therefore, seldom appeals to the worknn*!!, because the ultimate aim 
is to secure more work from th(‘m without any pecuniary benefit. 

One bonus systi'iid which has Iwen us(*d for several years is 

* Known as the Brown's Bay System tKJcause it was first advocated on the 
Weet (Doast by the Brown’s Bay Logging (>>. of Seattle, Washington. 
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based on the establishment of a monthly (26 days) base output 
for each yarding crew, for which a guaranteed wage is paid. The 
crew then receive a bonus, per thousand board feet, for each 50,000 
board feet logged over and above the base during the 26-day period. 
This bdnus is distributed among the members of the yarding 
crew in the proportion that each worker^s guaranteed wage bears 
to the guaranteed wage of the entire crew. In some cases the 
bonus takes the form of payment of so many cents per thousand 
feet, log scale. The general scheme of distribution is shown in 
the following table : 


BROWN’S BAY BONUS SYSTEM' 

(Yarding Crew of 14 men.) 


Per mo. 
of 26 dayu 

Total 
bonufl at 
75c per M 

Total 
monthly 
pay of 
crew inch 

Coat per 
M iticl. 

5 men at 
12.25 per 
day. 6 
per cent 

2 men at 
12.50 per 
day, 6J 
per cent 

1 

4 men at 
$2.75 per 1 
day. 7i 
per cent 

1 man at 
$3.00 per 
<hiy. 8 
per cent 

2 men at 
$3.50 per 
day. 9J 
per cent 

800 M 
850 M 

137 50 

1008 50 
100600 

$l 210 

1 183 

$2 25’ 

$2 44 

$2.81 

$3.00 

$3 66 

DOOM 

7500 

1043 50 

1 150 

4 50 

4 88 

5.62 

6 00 

7.12 

950 iVf 

112.50 

1081 00 

1 138 

6 75 

7., 32 

8 43 

0.00 

10.68 

1000 M 

150.00 

1118 50 

I 118 

9 00 

0,76 

11 24 

12,00 

14.24 


> If the guaranteed work of the crew of 14 men for o twenly-f*ix-dny period and iin 800,000 board 
foot base w 1068.50, then the wage of n man receiving $2.25 per day i.s 0 jwr cent: that of one receiv- 
ing $2.60 per day 6} per cent. 

• ThU ropreHenta the Ixinua for the twonty-aix-day period to which a workman receiving 12.25 
per day woe entitled. 

The criticism of this sysOun is that it applies only to a portion 
of the logging crew, although in practice the greater efficiency 
secured from the yarding crew and the efforts made by them to 
earn a bonus affected nearly every man in the camp. Cooks 
have more lunches to put up, pump men must put in extra hours, 
and train crews are called on to handle additional tonnage. This 
method of applying a bonus is also subject to criticism unless 
the base is changed for each new set of conditions, because the 
topography, stand of timber, and general operating conditions 
often vary widely in different logging ^‘chances,” and a crew 
might find it difficult to log even the base if adverse conditions 
were encountered on a given “show.” This difficulty has been 
overcome by a modification of this system, introduced by some 
western operators, in which a standard output, or base, is deter- 
mined for each rollway which is logged. Each “show” is ey- 
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amined separately by the superintendent, foreman, and the 
hooktender, who write on a slip of paper their judgment as to 
what the base should be for that particular roll way. These 
figures are then averaged to determine the base. P'or all output 
over and above this base, each member of the yarding cre^^receives 
a bonus, payable at the end of the month, subject to certain general 
rules previously established. The rules of one company governing 
the pa3unent of a bonus are as follows: 

GENERAL RULES 

1. “No employee will receive a preniiuni for a fractional month'H work. 

2. “The daily wage received when you enter our employ will Ije your 
wages for the year. 

3. “The scale of logs will l)e according to the scale rule we have used liero 
in the past. The logs will l)c scaled by our scaler, l)ut the ein|)loyces liave 
the right to call in a scaler if not .satisfie<l. If these (wo cannot agree, they 
can select the third man who.se decision imist l»e final. 1'he expense of the 
last two men must Ije Iwriie by the employees. Any lost loads alor»g our 
railroad will not l)e counted. 

4. “Allowance will Ije made for last time for delays Ix'vond our control 
when they exceed one-half a day but no credit will l)c given for any short 
delays that occur in any logging ojxjrations; * * * . 

5. “No premium on overtime will l)e allowed except when yanier is in 
actual operation; the amount of overtime to l)e allowed is at the option of 
the foreman. 

6. “The crews must go out when ordered by the foreman; if not the day 
will be charged up against them m a yarding day. 

7. “The premium will apply to all men handling logs from the time the 
logs are hitched to in the woods until t hey are dumi)ed in the water to fje shipped 
to market. It will not apply to construction men, shop men or any men that 
are not connected with the yarding or train crews. A different system of 
premiums will be applied lo fallers and buckers. 

STANDARD OF PREMroMS> 

“Men receiving the following pay f>er day will receive the premium per 
thousand feet opposite the respective amount. 


‘15.00 per day 

'$4,75 “ 

'$4.50 “ 

8ic 

8c 

‘14.00 “ 

7c 


* This method of distributing premiums is based on a principle similar to 
that used in the Brown’s Bay System, The chief difference is that the pre- 
tninm paid is stated in cents per thousand feet, log scale, while the Brown’s 
B|,y System allots the premium on the basis of percentages. 
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''$ 3.75 " 6Jc per thousand feet 

"13.50 " 6c 

"13.25 " 5fc 

"|;^.00 " 5c " " 

"$2.75 " 4Jc “ " 

"«2.50 " 4c 

"$2.25 " 3ic " “ 

"S2.00 " 3c 


"To illu.strate: If the standard for yarder No. 1 is 1.5fX) thousand feet 
for the month of April and this yarder puts in 1700 thou.sand feet, then all 
of the men who have complied with the alxive reipiirements will receive in 
addition to their wage.s tlie premium on 200 t^usand feet of log.s, or, for in- 
stance, if a man receive.s $3.(X) per day, he will get $10 premium in addition 
to his wages. 

"The train crews will receive their premium.s on the above basi.s of one 
yarder; if they haul for two yarders their proportion will be ohe-half of the 
alxive scale; if for three yarders, one-third, etc., ♦ ♦ ♦ 


Some bonus plans used by the logging industry determine the 
volume on which the pnuTiiurn .shall be paid in much the same 
manner as above, but instead of paying a bonus of a certain numl)er 
of cents per thousand feet log scale for all timber over the base, 
the premium is determined by increasing the guaranteed daily 
wage 1 per cent for each 10,000 feet log .scale, monthly average, 
al)ove the base. Thus, if the daily average of the crew during 
the month was 20, (XK) feet log scale above the base, then an em- 
ployee would recedve a 2 pi'r cent bonus on his daily wage. 
Thus a workman whose* daily guaranteed wage was $5 would rt*- 
ceive a total of $5.10 per day. 

When the bonus system has been fairly applied it has produced 
results which, in g(‘n(‘ral, have been satisfactory to the employer 
and the employiH's, because the former has secured greater out- 
put from a given iimount of ecpiipment at a reduced cost and the 
latter has beem able to earn a high(‘r wage than was possible under 
the hour or day basis. One firm reported an increase of 40 per 
cent in the o\itp\it of yarding crews after the introduction of a 
bonus system with an average bonus to workmen of 20 per cent 
of their wage. One drawback to the system which was apparent 
on some operations was that the workimm, in their zeal to earn 
a high lx)nus, put in long hours and within a period of a few months 
were forced to lay off in order to recuperate. This disrupted the 
crews, since the best men were th(? oiu's who were forced to cease 
work. This objection |X)ssibly may be overcome by setting ^ 
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maximum standard for a day's work, above which a bonus will 
not be paid. In this manner the workmen will be encouraged 
to do a good day’s work, but will not have an incentive to overtax 
themselves physically. 

Felling and log-making bonus systems on the Pacific Coast have 
been developed along lines quite different from those for yard- 
ing and transporting logs. One system htis taken tin a base for 
daily output a given number of s(|uare fet't cross-section of cuts 
made. This method is more equitable than payimait on the 
basis of the number of feet log scale cut, since' it ('liminates the 
lengths of logs into which the bole is dividt'd. The general 
procedure is to establish a certain number of sejuare feet of end 
area as a day’s work, for which a standard wage is paid, and to 
pay for all outi)ut al)ove this base at a rate pe'r sepiare foot equal 
to one-half that paid for the base output. Thus, if the daily 
base is 70 square feet, the daily guaranteed wage J$2.80, and the 
daily average output 85 square feet, the fallcr or backer would 

receive ^ 2 bonus. The work of 

each crew or man is scaled daily and the output, in square feet, 
calculated from the dabi obtained. The n'sults have proved 
satisfactory, since inefficient workmen who cannot earn a bonus 
soon h'ave, greater output per man or cn'W Ls secured, and the 
workmen make a higher wage than is possible under a straight day 
system. 

Objections to a bonus system for felling timber have been raised, 
because there is a tendency towards incrcjised speed which often 
causes more breakage and waste, since output, rather than quality, 
is the goal.^ 

The common form of payment for certain fonns of logging 
work, such as felling and log-making, in some parts of the country, 
especially in the South, is on the basis of the thousand feet, log 
scale. Where this method is not used the btisis may Ix^ the log, 

* A novel suggestion for the elimination of the waste due to breakage and 
other causes is the payment of a bonus to the fullers for all timljcr saved over 
and above the average amount. For example, if the average felling loss due 
to breakage is 10 per cent of the merchantable volume of the stand, the felling 
crew will be paid I per cent of the stumpage value for all stumpage saved 
below the base. Thus, if a crew had 5 per cent loss only, their Iwnus would 
be 5 per cent of the stumpage value of the timber saved. 8ee Canada Lumber- 
DQian and Wood WWker, Toronto, Ontario, Jan. 1, 1916, page 36. 
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tree, number of saw cuts made, or the ^'task.'' These methods 
do not stimulate close utilization, because quantity rather than 
quality is the goal. There may be a conscious effort to avoid cut- 
ting rough top logs which require much swamping, and often tops 
may l>e broken in felling in order to obviate the necessity of cut- 
ting top logs of small diameter, especially when the log scale used 
penalizes the workman by giving him too low values for small 
logs. The reme(]i(*s for this condition are close supervision and 
the establishment of the felling and log-making both on a quantity 
and a quality basis. 

The so-called “task'' system is applied to certain forms of 
logging work, such as laying and taking up steel on logging rail- 
roads. The principle of this system is the payment of a given 
wage for a given amount of work, at the conclusion of which the 
workmen are free to use their time as they see fit. For work other 
than the standard, the workmen receive additional pay. Other 
forms of work whi(;h are sometimes done by the tiisk system are 
skidding with animals, and loading logs upon cars, for which 
weekly standards of work are established. The workmen then 
have such free time at the end of the week as remains after their 
task is completed. 

Contract basis} Contract work is common in many parts of 
the country, especially east of the Rocky Mountains. It is a 
satisfactory method where labor is inefficient or where liability 
laws are unfavorable to the employer. The system in some 
regions covers the entire field of mill stocking, although usually 
it is applied only to felling and log-making, skidding, hauling, 
and railroad grade construction. The last Ls almost invariably 
a single contract, but the others may be handled together. For 
instance, one contractor may agree to deliver the logs along a 
railroad or on the banks of .some stream or other l)ody of water. 
The common basis of payment for contract work is the thousand 
feet, log scale. Lumbermen may furnish .the contractors with 
tools, supplies and all facilities need(‘d, although this is not a 
common practice. Ix)g-cutting by contract is rarely satisfactory 
for forests under management, since the log-cutters will not go 
into the to|)s because of the swamping required and also because 

‘ For legal decisions which have reference to logging contracts see The 
Essentials of American Timber Law, by J. P. Kinney. John Wiley A Sons, 
Inc.> New York, 1917. 
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the small top logs give a low scale when measured by most log 
rules. 

Minor contracts are usually verbal, but those involving an ex- 
tensive amount of work are in written form. A certain per cent 
of the contract price often is witheld until the work is satisfactorily 
completed. 

A form of contracting whicli has become more or less common 
during recent years in the Inland Empire is known as “Gipo*' 
logging, A crew of from four to eight men contract to put logs 
on the skidway on the thousand foot log scale ))asis. This method 
has proved a success, especially during periods when lal)or is 
scarce and wages high, since the outj)ut per man is often nearly 
twice as great as that of men working on day-wage basis. 

Loggers who contract the major part of their work often find it 
advantageous to maintain small crews of their own, in order that 
they may have a basis for determining what is a fair contract price 
for logging under tludr conditions. C’ompany crews also tend to 
prevent the arbitrary dictation of prices by contractors, since the 
company is pr(‘parcd to do a portion of its work, and has tin* nucleus 
of a logging organization which may be expanded readily, if 
necessary. 

A written contract stating the exact conditions of labor, es- 
pecially with reference to terms of employment, hours of labor, 
wages, pay days, charge's for board and nu'dical attention, and 
the equipment furnished, have proved desirable in some cases. 

PAYMENT FOR SERVICES 

Many lumber companies op<*rate commissaries or general 
stores in connection with their logging work. Since it is to their 
advantage to have the trade of their employees, cash usually is 
disbursed only on specified pay days. M{*an while, employees 
may obtain metal trading checks or coupon books, usually the 
latter, to the value of their credit, which are accepted at face 
value at the company store. (Iiecks or coupons are rarely 
honored when presented by those who are not employees or mem- 
bers of their families, the company in this manner preventing the 
acceptance of the coupons by other merchants. 

Weekly or semi-monthly payments are the rule in most regions^ 

* During the war, when labor was scarce, some companies solicited labor 
on the basis of “everyday a pay day”; that is, any employee might draw, 
daNy, the full amount due him for wages. 
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for many states have passed laws specifying the period which 
may elapse betweem pay days. In some regions where logging 
operations are remote from settlements, payment of wages due 
may he deferred until the close of the season or until the workman 
leaves •the employ of the company. Settlement is then made 
by check or by order on the head office or on some store or bank 
loc^ated at the nearest accessi})le jwint to the operation^ 

FACTORS WHICH INFLUENCE WAGES 

The wage paid for fori'st work depends largely on the following 
fa(;tors : 

(1) The amount of labor available. As in all industries, the 
labor cost fluctuates with the abundance or scarcity of labor. 
Although some features of logging require workmen with a special 
knowledge of their trade, the demand is chiefly for more or less un- 
skilled labor. In any case, loggers, both skilled and unskilled, 
easily adjust tluansidves to various other forms of industrial 
work; therefore, tlu; logging indu.stry, in times of a gimeral labor 
shortage, finds it neci'ssary to raise its wage standards in line 
with that of other industries. 

(2) The d(‘gree of skill re(]uired. There is marked difference 
in the degreu* of skill required of loggers in the various forest 
regions, depending chiefly upon the e.xtent to which machinery 
is used to move the timber from the stump to the main trans- 
portation system which carries it to market. Wlu're animal 
logging prevails, a high degree of mechanical skill is not required, 
while on operations where machinery is used, sldlhal mechanics 
are necessary to operate and maintain the machiru's, and a rea- 
sonable degre(‘ of mechincal skill is es.sential for the members of 
the yarding crew. C^onseipiently, the average wage commanded 
by power loggers often is greater than that received by those 
who are employed on operations where machinery is not used 
extensively. 

(3) The conditions under which labor is performed. Laborers 
* The lu\VTS of many .stotea include atatutes giving a lien on logs to those 

who may perform lal)or in connection with the preparation, and the transpor- 
tation to market, of forevSt products. These so-called .statutor>’ liens do not 
imply i)o.sscssion of the logs at the time labor was performed, but do neces- 
siUte the attachment of the property liefore the lien can Ixi enforced. For a 
comprehensive discussion of this question see The E.s.scntiaLs of American 
Timber Law, by J. P. Kinney. .lohn Wiley & Sons, Inc., New York, 1917. 
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prefer to work near settlements, and may demand higher wages 
on remote operations, and also where low stumps, brush disposal 
and other restrictions demand the exercise of greater care and effort 
than usual. 

(4) The perquisites offered. A better class of labor can be 
secured, with a minimum of turnover, when camp conditions 
and surroundings are made attractive for th(‘ laborers and their 
families, and when adequate hospital, accidt'iit insiiran<*i‘, school, 
church, and amusement facilities an* ])rovid(‘(l. High-grade 
workmen seek permanent employment under attractive conditions, 
in preference to a higher wage gairual by working whc’re the phys- 
ical welfare of employees is negleetc'd. 


KFFK’IKNCV 

The efficiency of lalmr is nu'asured by the numlx!r of one-man 
hours taken to perform a given task. The conditions und(*r which 
logging is carried on arc so diverse that there is a wide* range in 
the labor n^piirements even in a given region; conseipiently, 
there is no standard for the industry as a whoh*. 

Among the factors infiiK'ncing the lal>or r(*quired are the fol- 
lowing: 

(1) Topography. The more unfavorabh* the ground (ondi- 
tions under which men must perform their labor, the gr(‘at('r the 
labor expended in accomplishing a given task, other things being 
e(|Ual. A level or gently rolling country, with a smooth solid 
bottom free from underbrush and windfalls, offers the most 
advantageous condition. Sw'ampy or rough bottom, heavy under- 
bnish, and rugged topography necessitate added labor to perforin 
a given task. 

(2) Climatic conditions. Extremes of h<‘at or cold and an 
undue precipitation of rain and snow reduci* the output of forest 
laborers, and thus increase the amount of on(‘-man hours required 
to perform a given task. 

(3) Stand of timlKT per acre and size of timber. Light stands 
of timber often require more lalxir, to harvest a unit of timber, 
than stands running from medium to heavy, because less timber 
can be logged in a given time by a giv(‘n crew. The labor cost of 
primary transportation also may be greaU'r, because of the limited 
amount of timber available to a given set of improvements. 

<4) Size of the timber. Small timber is more expensive to 
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log than medium-sized or large timber, since a greater number 
of pieces arc required to scale one thousand lx)ard feet, and various 
operations connected with the preparation of the logs and their 
movement to the primary transportation system are functions of 
the piede, rather than of volume. 

Studies made in California showed that on the operations in- 
vestigated ^‘it costs three times as much per M. B. M. to make 
logs from 18-inch as from 48-inch trc'os, and that below that 
diameter the costs undoubtedly rise rapidly with each further 
decreiise in size.”* Studies made in the Appalachian region 
indicate that the time required to skid logs with animals for a 
distance of 1000 feet, increases v(‘ry rapidly with a decrease in 
the log size. Thus, to skid G-inch logs requirc's 5.5 times, and 
12-inch logs 2.5 times as many hours per thousand feet log scale 
as 24-inch logs.^ 

Very large logs cannot be handled by an operator equipped to 
move medium-sized timber, except at an additional cost for labor, 
since the size of such logs often necessitates th(‘ loss of much time 
in adjusting the equipment to do the work. 

(5) Form of the trees. Short boles and lu'avy tops require 
extra labor in log-making, because it may only be possible to 
secure one log as a result of the felling operation, and the labor 
involved in swamping limbs often is equal in amount to that 
expended on a tree of longer l)ole from which several logs could 
be cut. 

(6) Conservative logging requirements. Th(‘ (mforcement of 
low stump, top lopping, brush piling, brush burning, and other 
conservative logging regulations may cause an increase in the 
amount of lal)or required to produce one thousand board feet 
of logs. There are conditions, however, in which brush disposal 
in dense stands of white pine has facilitated the skidding opera- 
tions, so that the cost of the bnish disposal has been more than 
offset by cheaper skidding. 

Studies of the productivity of labor in the logging industry 
were made in 1915, covering supervision and general expense, 
felling and log-making, skidding, yarding and loading, transpor- 

^ See The Relative (^ost of Making I.^gs from Small and Large Timber, 
by Donald Bnico. Bui. 339, College of Agriculture, Agricultural Experiment 
Station, Berkeley, California, 1922. 

• See Cost of Cutting Large and Small Timber, by W. W. Ashe. South^ 
Lumberman, Doc. 16, 1916, p. 91. 
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tatioD and unloading, and maintenance of transportation.^ For 
the items mentioned there was a variation among di/ferent opera- 
tions ranging from 5.9 one-man hours on a white pine operation 
to 25.24 hours on a hardwood operation. The distribution of 
total time by processes, on individual operations, siiowttl minor 
differences only. In other words, the amount of total time re- 
quired from tree to pond may vary within witle limits in various 
operations, and in the different regions, yet each process requires 
about the same proiwrtion of the total time expended. 

On eleven operations, an average of 68 jx^r cent of the total time 
was devoted to the movement of the logs from stump to pond, 
including skidding, yarding, loading, unloading, and maintenance 
of transportation. Mix(‘d hardwoods show(‘(l tht' lowest per- 
centage, namely 58.8, of time devot(‘d to this work, while for 
mixed pine and hardwoods th(‘ jx^rcemtage was the highest, 
namely 81.9. Felling and log-making operations were lowest in 
Douglas fir, 18 per cent, highest in redwood, 42.2 per cent, with 
an average for the eleven operations of 28.49 per cent. Supervision 
ranged from 1.8 per cent in shortleaf pine to 5.1 pt^r cent in 
mixed pine and hardwoods, with an average for all of 3.05. 

The data for operations in various regions, weighted on the basis 
of the log scale production, is shown in Table V. 

Since the exact conditions under which the datfi were secured 
are not stated, the figures in the table may lx‘ taken as suggestive 
only, hut they arc of value as indicating in a relative way the 
varying conditions in the several r(*gions and the proportion of 
the time usually devoted to each [)roc(*.ss. 

The marked differences in the tinu* requir(‘d are due to various 
factors, outside of tlx; efficiency of tlx' lalx)r employed, among 
which are the size, character, and stand of timber, and the topog- 
raphy, all of which vary widely with the species shown in the 
table. 


UNIONS* 

The chief center of organized labor in the logging industry is 

^ See Wages and Hours of Labor in the Lumf)cr, Mill work, and Furniture 
Industries, 1915. U. S. Dept, of Lalwr, Bureau of Labor Statistics, Bui. No. 
225, 1918. 

• See Lumber: Its Manufacture and Piatribution, by Ralph C. Bryant. 
John Wiley A Sons, Inc., New York, for a more comprehensive discussiem of 
labor unions in the lumber industry. 
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Organizaiion of a Pacific coast logging operation. 
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in the territory west of the Rocky Mountains, especially in the 
Inland Empire and in the Northwest. Various sporadic efforts 
to unionize loggers in other sections have been unsuccessful. The 
Loyal Legion of Loggers and Lumbermen (4 L's), first organized 
in 19 If, is the dominating labor organization in the logging 
industry on the Pacific Coast and in the Inland Empire. 

ORGANIZATION 

The division of responsibility on a typical logging operation 
on the Pacific Coast is shown on page 55, that for a southern yellow 
pine railroad operation on page 56, and for an operation in the 
Northeast on page 50. Various modifications of the above may 
be found on individual operations, but in general the scheme of 
organization is as outlined. 


ORGANIZATION OF A SOUTHERN RAILROAD LOGGING 
OPERA1UON 
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ORGANIZATION OF A 
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workmen's compensation acts 

For many years the responsibility of compensating laborers 
injured in the performance of their work was reguIaM by Em- 
ployers^ Liability Laws. These held the employer liable for 
accidents which occurred by reiison of his failure to conform to 
the laws. Lawsuits were frequent and usually proved expensive 
to all concerned, often resulting, on the one hand, in a denial by 
the courts of compensation to parties to whom it was due, and 
on the other, in granting heavy damages to those who were not 
entitled to them. 

The employers protected their interests through liability 
insurance companies, but a great waste of money nvsulted since 
only from 29 to 50 per cent of tlu' premiums paid reached the 
injured employees or their depend(‘nts and fully 40 per cent of 
this was expended by the injured party for attorneys’ fees. 

Compensation through liability laws has tended to create an 
antagonistic feeling between (anployt'r and employee, and for 
many years this method of settlement was regarded as unsatis- 
factory. 

Many states have abolished the liability laws and have passed 
Workmen’s (Compensation Acts, which provide, without trial by 
court or jury, for the payiiKuit of specified sums for injuries re- 
ceived. The injurc'd workman secures a delinib' compenwition 
without legal expense and without regard to the cause of the 
accident, providcul his injury was not self-inflict(*d. In return, 
he waives all rights to the common law def(*nces of “contributory 
negligence,” “assumption of risk,” and the “fellow servant 
rule,” which were prominent b'atures in litigation under the lia- 
bility laws. 

A further advance in accident prevention has been the passage, 
by some states, of State Saf(*ty Laws, which provide for the es- 
tablishment of standards for the various industries, such as, 
(1) a safe place in which the (anployeo may work, (2) the proper 
safeguarding of machinery, (3) the (‘ducation of the employee 
by safety engineers in order that lalHin'rs may be fully aware of 
the dangers incident to their occupation. 

The importance* of the educational feature has received much at- 
tention in recent years. It is stated by some authorities on accident 
prevention, that three-fourths of all deaths and serious injuries 
in* industry are preventable, but that more than one-half of this 
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reduction must be accomplished through other than mechanical 
means, chiefly through organization and education. 

There has been a marked advance, in recent years, in ^‘First 
Aid'’ facilities in all forest regions. This has taken the form of 
training one or more men in each crew in first aid procedure and 
in giving gencTal instruction to all workmen at occasional inter- 
vals. “First aid” medical kits also are provided on most opera- 
tions, and an injured employee now receives some form of simple 
surgical treatment pending his transfer to a point where skilled 
help may be s(‘cured. 


MEDICAL ATTENTION 

Many logging companies now provide medical service for their 
employees and, in some cases, hospital facilities, especially when 
the logging operations are within reach of the manufacturing 
plant. The latter practice is quite universal where thi' operator 
is both a loggi'r and manufacturer, and controls the town in which 
the manufacturing plant is located. 

The medical service is supporti'd wholly or partially by fees 
which are collected from the employees. These fees provide 
medical attention for the workman and his family for ordinary 
ailments and for accidents. As a rule, a hospital fee d(‘signed to 
cover the cost of board is charged for those who us(' its services. 

The medical department also supervises camj> sanitation, in 
addition to its regular duties. 
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CHAPTER IV 


CAMPS 

The early logging camps had crude buildings with no modem 
conveniences, and the men were given very plain fare. Present- 
day loggers no longer crowd the workers in small, unsanitary 
structures and feed them upon poorly cook('d food, because work- 
men demand better living conditions. Many states and also 
various provinces in Canada have passed laws which are designed 
to improve sanitary conditions in industrial camps and which 
require the employer to observe standards which will conserve 
public health. 


CAMP LOCATION 

The general requirements for a suitalile camp depend upon the 
type of logging operation and upon the character of labor employed. 

The chief requirements for a camp for sjioiu loggirig arc* : 

(1) A central location with reference to a large tract. It is 
not considered profitable to walk men more than 1| miles from 
camp to work, or from one watershed to another, because they 
consume too much time and energy. It is cheaper to construct 
new camps if thcTO is a large amount of timber, or a secondary 
camp if the (juantity is small. The canq) sliould be located so 
that the main-haul or two-sI(*d road will run through the camp 
lot on its way to the landing. Teamsters them lose no time in 
getting to work in the morning, returning to feed animals, and 
getting them to the stal>Ie at night after a hard day's work. 
During the hauling season, time is an inqxirtant factor, and where 
long hours are observed every precaution should lie taken to hus- 
band the strength of animals and men. 

(2) A level, well-drained camp site from 1 to 2 acres in extent. 

(3) A stream of pure running wat(T near at hand (for drink- 
ing, cooking, laundry purposes and stock watering) and so located 
that it will not be contaminated by the camp sewage. 

(4) Accessibility to the source of supplies. This is an impor- 
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tant factor, although secondaiy to proper location with reference 
to the timber and main haul 

The requirements for a camp site for a railroad operaiion are 
as follows: 

(1) A well-drained site, with no swamps or oilier niQsqiiito- 
breeding spots in the vicinity, because railroad caniiis are operated 
during the warm season when there is the gn‘at(‘st dangcT from 
malaria. 

(2) Location with reference to a natural supply of pure water 
is secondary to good drainage, since drinking watiT is either 
hauled to the camp in tank cars, or can l>(‘ ohtainc'd by driving 
wells at the camp site. It is desirable, howeviT, to have a running 
stream in the vicinity from which water for the stock and for 
laundry purposes may be secured. 

(3) Accessibility to the operation is essential, unless the men 
can 1x3 transported to and from th(*ir labor. In the southern 
pineries, a large percentage of the workmen on logging optTations 
are married, and there is an increasing t(‘n(lency to establish more 
or less permanent camps, in order that more convenience's may 
be provided for the loggers' families. Thi; woods crews ar(‘ then 
hauled to and from work liy train. 

(4) A sufficient area of Ic'vel ground to permit the constnic- 
tion of the spur tracks requinul for moving the houses, set^mt 
switches for log cars, and a railroad “ Y.” 

Floating camps are placed in bayous and canals in proximity 
to the operation. Pun* drinking water cannot be secured from 
these streams and provision must be made for a loiled or distilled 
supply. Camp location under such circumstances is governed 
almost wholly by accessitiility. 

TYPES OF CAMPS 

Log Camps. — Typical buildings are usually one-storied and are 
constructed cril)-fashion of logs, preferably of (jonifers with the 
slightest taper obtainable. The.se are notched at the comers 
to hold them together and to reduce the chink space, which is 
filled with moss and clay, or mortar. The floors in the living 
rooms are made of hewed timbers or rough lumber, and the roofs 
?tre covered with shakes” or prepared roofing. The doors are 
made from rough boards, and a few windows furnish light and aid 
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in ventilatioD. OccasionaUy a framework on which logs are 
fastened upright is substituted for the crib-work. 

Log camps in the North generally comprise the following 
buildings: 

(1) An office and store, sometimes called a “van,” which is 
the head((uartcrs and the sleeping place of the foreman, camp 
clerk and log scaler. The equipment of the room consists of 
bunLs for tlu; men, a fow shelves on which goods are displayed. 



Fiq. 2. — a lagging Camp in the Northca.<.t. The buildings from left to 
right are the cook shanty, hunk house, blacksmith shop, and stable 
Maine. 


and a rough counter over which they are sold, two or three home- 
made chairs, and a box stove. The store carries supplies required 
by the woodsmen, such as shoes, clothing, tobacco and a few 
drugs. Occasionally the office is in one of the main buildings. 

(2) A cook shanty which houses the kitchen and dining depart- 
ment. The ^rmer usually is placed in one end of the building, 
and the remaining space is devoted to dining tables running length- 
wise or crosswise of the building. Benches are provided for 
seats. A small sleeping room is partitioned off for the cook. 
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(3) A bimkbouse which provukii lounging and slecpinf^ quart m 

for the men. Double bunks, two stories high, arc built along the 
side wall and often across the ends of the building. Each bunk 
accommodates two men. 8tra\v or hay may he supplied in lieu of 
mattresses. Blankets may or may not he furnisheil hy the /.’amp. 

Long wooden benches, calk'd ^'deacon seats,” are placed along- 
side of the hunks. A larg(‘ sink for washing, oiu' or two heating 
stoves, and a grindstom? are also i)art of the ('(luipment. Wires 
for drying clothing are supemk'd over tlu' stov<'. 

Ventilation often is secured hy placing a harn'l in a liole in 
the roof and fitting it with a hingt'd lu'ad that may he ojiciuhI 
and closed; if this is not used, some other crud(‘ arrangi'im'nt is 
adopt(‘d. 

Cook shanties and liunk hou.ses g(‘nerally ari' sc'parate build- 
ings, although in the Northeast they oft<‘n are only from 0 to 10 
feet apart, and the gap is covered with a roof, lioarded up in the 
rear and used as a storage place, called a ^‘dingle.” 

Two-storied carnjis, having th(‘ kitchen and tlining-room on 
the lower floor and the sk'cping (piarters on tlu' sc'cond floor, 
are sorm^times used in the Adirondack mountains, although the 
general practice is to use one-.storied buildings. 

(4) Stahk's or hovels — rough buildings with a good roof and 
fairly tight sides — are constiaicU'd to afford proper prot(*ct ion to 
animals. They are equijjped with stalls, ha'd l)ox('s, hartn'ss 
racks and grain bins. Each animal usually is allow(‘d a stall 
space of 5 hy 10 feet. W’hen a large number an* kept in oru^ 
camp, the stalls are arrangtal on opposite sides of the building 
with an alleyway in the middle in which grain and hay are stored. 

A 6-foot runway is left bT'hind the animals to facilitate cleaning 
the barn and to afford a pa.s.sag(* for tin* animals to and from 
their stalls. 

(5) A storehouse, wh(*re surplus supplies an* k(*i)t. I'his may 
be a detached Iniilding, or a room in tin* cook shanty set Jisido 
for this purpose*. 

(6) A storage or root cellar which is an underground place 
where vegetables are kept. It must f)e frost-proof and yet cool 
enough to prevent the produce from sj)oiling. 

(7) A blacksmith shop where horses are shod, and sleds and 
other equipment made and repaired. If a variety of work is 
performed there must a set of iron- and wood-working tools. 
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Fia. .S. — A Two-HtoritMl LogniiiK ('arnp. The diniiiK room, lounginK room 
and office are on the (ground floor, and f!>c i^Kjepin}^ (juart(!rs arc on the 
upi)er floor. Northern New York. 

In addition, a g;(‘n(‘r:il assortnicnt of cold chisels, drawing 
knives, and pinchers, and an assortment of files are kept on hand. 

(8) Sled storehouses to shelter sleds and other eipiipment 
during the summer months. 

An average crew for the northern woods is about sixty men, 
with from twenty-five to thirty-five horses. A camp to accommo- 
date a crew of sixty men and thirty horses would be composed of 
buildings of the following approximate sizes: 

OfTico and store 16 by 20 feet 

Cook shanty 35 by 37 feet 

Blink house 35 bv 37 feet 
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Stables (2) 

Storehouse 

Blacksmith shop, 
Storage cellar . . . 
Sled storehouse . . 


40 by 40 feet 
16 by 16 feet 
27 by 27 feet 
S by 12 fi'ct 
10 by If) feet 


Althougli th(T(‘ is variation in the area of the ground floor of 
all buildings used in northern camps, an average' of several 
gives from 65 to 80 S(piare feet per man. Tin* construction of 
such camps requires one day’s manual Ia))or for each 15 sepjaro 
feet of floor space and one day’s horse labor for (wh KK) square 
feet of floor space. 

In some j)arts of the North, especially where logging railroads 
are used or where lumber can easily be sc'cured, log buildings have 
been replaced by board camps (‘overed with tar paper. Buildings 
of this character are torn down wdien a camp site' is abandoned 
and the lumber is used for buildings on a n(‘W sit(‘. 

PortahMiome Camps. — The buildings an* used indefinit(’(ly 
and are moved from [)lace to place as logging progresses, being 
placed on skids along the main line or a spur of th(‘ logging rail- 
road. Two or three buildings grouped together may form a 
dwelling for a family, or singly they may be fitted up as bunk 
houses to shelter two or more m(‘n. Large camps in the South 
may hav(i 100 or more house's and slu'ltc'r from 200 to 400 persons, 
of whom only 30 to 50 per cent may be laborers in the employ of 
the logging corn[)any. 

Camps of this character constitute small village's which have a 
school and church, and sometimes a Y. M. C. A., for the beneTit 
of the loggers and their farnilie's. Other builelings include ejuarters 
for the superintende'nt, 'Sometimes a bemrding-house for single 
men, barns for the' stock, a machine shop, storage' houses, coal 
supply bins for the loe'omotive's and a e*ommissary or store. The 
store is an important feature* in isolateel camps for not only the 
families in camp but also many of the loe*al inhabitants secure 
theur suppliers from this source*. Stores of this character often 
carry a large stock of gf)ods and se'Il, monthly, se'veral thousand 
dollars’ worth of merchandise, grocerie*s anel fe*ed. 

When families do not live in (’amps the' number of buildings 
is limited and may include, besides the bunk houseis, an office 
and a cook shanty. The latter because of its large size freqiu'ntly 
is not portable. A small **van” is maintaineel from which the 
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men can secure such supplies as they need. Camps of this 
character are found in the Northwest. 

Portable houses must be of a size that can be loaded and trans- 
ported on log cars. Strength in construction is an important 
factor, 'because of the frequent handling to which they are sub- 
jected. 

The buildings vary in size and in mode of construction. In the 
South they oft(‘n are 12 by 14 or 10 by 20 feet, with a door at each 
end and a window on each side. The frariH'work on which the 



Fiu. 4. — A Portal)le-hou.se Log^inK Camp. The large building in the rear 
is the camp store. Arkanstis. 

Hoor joists rest is ma<h^ of heavy tinil)ers, and the side bracing, 
floor joists and rafttu’s of 2- by 4-inch mat (‘rial. The siding may 
Im" 4-ineh dri'ssed and matcli(*d material, and the int(‘riors of the 
bettt'r hous(‘.s are e(‘il(‘d with J-ineh ceiling. A cheap grade of 
flooring is used. Tlu* roof is covc'nal with sheet iron or some 
patent roofing mab'rial. 

A house of this character 10 by 20 feet in size r(‘(tuir(vs ap- 
proximat('ly 2200 f(M*t of lumber, 230 square feet of roofing, 4 
window saslu's, 4 jiairs of hinges, 2 doors and 2 doorknobs. It 
can be built by four carpenters in two days. If kept in good re- 
pair and paintt'd at intervals it will last for many years. 

Portable houses are loaded on log cars either by animals or 
log loaders. In loading a house with the aid of animals, the log 
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cars are ^'spotted on the railroad track opposite the house to l>e 
loaded, and skids are placed from the house to the ear. One end of 
a cable is attached to the house, the other end b(*in|? passed over 
the car and through a block and fall fjistened to a tree or stump on 
the opposite side of the track. A team is attached to tlie free* 
end of the cable and the house is dragged slowly up the skids 
and ujK)!! the car bunks. 

A house can be handled most (‘xpeditiously with pow(T log 
loaders, in which CJise there must be a lieavy b-inch by 12-inch 
timber running lengthwise or crosswise iiiuha* th(‘ ct'iiter of the 
building. An iron rod, I J inches in diaiiK'ter, having a large eye 
at one end and a screw thread at th(‘ otluT, is run through th(‘ 
center of the house from the p(‘ak of th(‘ roof down through tlu' 
heavy floor l)eam and made fast with a nut. An (mipty log car 
and th(' log load(‘r having been phujed on the track opposit(‘ th(^ 
house, tlu' l()ad(‘r cabh‘ is fasbuH'd to the* eye of th(‘ rod, and the 
whole structure is raised clear of the foundation, tlum swamg 
around in position and lowered upon the car. It is unloaded by 
a reversal of the process. In soim' cjis(‘s th(‘ rods :ir(‘ fix(‘d 
manently to two corners of the house, diagonally opposite, and 
a bridle on the loading cable is fasteiu'd to tluan wh(‘n th(‘ house 
is to be moved. The moving of th(‘ house does not nec(*ssi- 
tate the removal of the household efTeets. 

Barns for animals at portable' logging <*amps may Ix' ('itluT 
seini-permane'iit board structures, teiit.s, or spe'cially constnicU'd 
cars. 

Board barns are advantageous in a region wIk'H' the* winter 
weather is severe, since jthey can be made tight and afford ample 
shelter and comfort for the' {inimals. They an; built of cheap 
lumber with a board roof batb'iied, or coverc'd with prepared 
roofing. Such structures are expensive when camp is mov(‘d 
frequently, because some lumber is destroyed each time the 
building is torn down, and the cost of erection is considerable. 

A form of tent barn 32 fe(;t wide with M-foot ci'iiter f)oles and 
7-foot side poles, is recommended by some* loggers for temporary 
camps. Double stalls are nmde 10 by 10 feet with 0-foot alleys 
at the rear. A barn of this character macle from 12-ounce duck 
will be serviceable for about two years. 

Car barns are used in some part^i of the South. A type used 
in Arkansas has a fldt car lOJ by 40 feet in size, with standard 
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freight trucks on which is built a superstructure 9 feet from the 
floor to the eaves, with a gradually sloping peaked roof covered 
with tar paper. A passageway 0^ feet wide runs through the 
center of the car which provides a place for the storage of hay and 



grain, and on each side of it feed and hay boxes are arranged. A 
drop roof, supported on 3- by G-inch by 8-foot scantlings, covers 
stall space 10 feet wide beyond which an extension roof covers 
an alley. Four double stalls are arranged on each side of the .car 
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separated by board partitions wired to supports on the car and 
under the outer edge of the drop roof. The stable floor is filled in 
with earth to give drainage. No protection other than the sliort 
extension roof is provided at the rear. Th(‘ car is left on a 
temporary track and in one hour can be dismantled i^ady to 
move. 

A car of this character is serviceable wIktc fr(‘quent changi's 
of site are necessary especially when* permanent camps are list'd, 
and the animals are stabhal lu'ar tlu' logging operation. It is 
not suitable for a region in which the wiaithtT is severe during 
the winter months, altlioiigh with a litth' additional labor it 
would be possible to (*nclos<‘ it on the sides and (*nds. Corrals 
arc enclosed with panels five boards liigh and 10 fi'i't long, which 
are wirt'd to posts S(‘t at proper intcTvals. 'fhe only labor re- 
quired in moving to a new site is to cut the wire and load the panels 
on flat cars. 

Car Ca?nps. — Logging camiis soiru't imi's consist of specially 
designed cars fitti'd up as sleeping (piarters, kitclu'ii and dining 
room, bath and drying rooms, reading room, oflice, commissary, 
blacksmitii shop and warehousi'. This typ(‘ of cam]) has bi'cn 
most highly developed in the Northwest. Although the first 
cost of constriKdion is higher than for a stationary board camp, 
car camps are ultimately clu'aper. The (‘hii'f merits of the car 
camp on wheels arc' as follows:* 

(1) The camps may bc' inovc'd quickly to a new site in case 
of danger from forest fires. 

(2) The annual deprc'ciation charge*, including mainti'nanc'c*, 
is rarely more than 10 pc*r cc'ut, which is lower than for stationary 
camps. 

(3) There is a marked saving in wages when camp is moved, 
since only a few men are recpiin'd for the operation. The log- 
ging crew need not be called away from work for this j)urj)Ose. 

(4) Modern, sanitary car camps attract the Ixist grade of 
workmen, which insures a stc'udy and reliable crew. 

(5) Camps may bc moved freqiu'ntly and the men housed 
near their work. 

(6) A smaller site is necessary and, then'fore, the expense of 
preparing a new camp ground is reduc(‘d. 

* See Logging in the Douglas Fir Region, by William H. Gibbons, U. S. 
D(q)t. of Agriculture, Bui. No. 711, Washington, 1918, pp. 11 and 12. 
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Camp cars are rarely used where families must be housed, 
since the initial investment is too great. 

In one Oregon camp the units are built on 34-foot fiat cars 
which have a superstructure 46 feet long, 14 feet wide and SJ- 
feet higli from floor to eaves. Ten cars provide accommodations 
for (‘ighty men, five cars being used for bunk houses, and one 



Fig. 6. — A I'loittinK Camp on a Cyprcas Operation. The dining room and 
office arc on the ground floor and tlie sleeping quarters are in the upjxjr 
story. The building on the left is the camp store. Louisiana. 


each for kitchen, store room, dining hall, headquarters and com- 
missary, and power and baths. 

Each bunk car accommodates sixteen men and is fitted up 
with two-storied single bunks provided with springs and mat- 
tresses. The cars are steam-heated and electric-lighted and afford 
comfortable quarters for the men. 

A unique departure is the power and bath car which is fitted 
up with a tub and four shower baths. These are available for 
the use of the men, under suitable regulations. A power plant 
placed in this car furnishes light for the camp and a boiler 
furnishes steam heat for the buildings. 
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separated by board partitions wired to supports on the car and 
under the outer edge of the drop roof. The stable floor is filled in 
with earth to give drainage. No protection other than the sliort 
extension roof is provided at the rear. Th(‘ car is left on a 
temporary track and in one hour can be dismantled i^ady to 
move. 

A car of this character is serviceable wIktc fr(‘quent changi's 
of site are necessary especially when* permanent camps are list'd, 
and the animals are stabhal lu'ar tlu' logging operation. It is 
not suitable for a region in which the wiaithtT is severe during 
the winter months, altlioiigh with a litth' additional labor it 
would be possible to (*nclos<‘ it on the sides and (*nds. Corrals 
arc enclosed with panels five boards liigh and 10 fi'i't long, which 
are wirt'd to posts S(‘t at proper intcTvals. 'fhe only labor re- 
quired in moving to a new site is to cut the wire and load the panels 
on flat cars. 

Car Ca?nps. — Logging camiis soiru't imi's consist of specially 
designed cars fitti'd up as sleeping (piarters, kitclu'ii and dining 
room, bath and drying rooms, reading room, oflice, commissary, 
blacksmitii shop and warehousi'. This typ(‘ of cam]) has bi'cn 
most highly developed in the Northwest. Although the first 
cost of constriKdion is higher than for a stationary board camp, 
car camps are ultimately clu'aper. The (‘hii'f merits of the car 
camp on wheels arc' as follows:* 

(1) The camps may bc' inovc'd quickly to a new site in case 
of danger from forest fires. 

(2) The annual deprc'ciation charge*, including mainti'nanc'c*, 
is rarely more than 10 pc*r cc'ut, which is lower than for stationary 
camps. 

(3) There is a marked saving in wages when camp is moved, 
since only a few men are recpiin'd for the operation. The log- 
ging crew need not be called away from work for this j)urj)Ose. 

(4) Modern, sanitary car camps attract the Ixist grade of 
workmen, which insures a stc'udy and reliable crew. 

(5) Camps may bc moved freqiu'ntly and the men housed 
near their work. 

(6) A smaller site is necessary and, then'fore, the expense of 
preparing a new camp ground is reduc(‘d. 

* See Logging in the Douglas Fir Region, by William H. Gibbons, U. S. 
D(q)t. of Agriculture, Bui. No. 711, Washington, 1918, pp. 11 and 12. 
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The kitchen equipment consists of one or more cook stoves, and 
the neceswiry utensils n^quired in the preparation of food for 
large numbers of m<m. Some of the modern camps now use 
electric! (lish-wash(‘rs and have small refrigerating plants or special 
underground cold storage facilities for keeping meats and perish- 
able foods. 

The kit{!h<!n utc'nsils may be of iron, tin, or granite ware. Dining 
plat(‘s and serving v(‘ssel8 oftem are of granite or agate wan*, 
although h(;avy china is (-onsidcTCHl preferable because there is 
danger of the (;naiuel chipping off granite ware. Cutlery is of 
steel with plain wooden handles. 

Rations. — In f)r(‘paring bills of fare for camp pur[)ose8, the 
cook is dep(‘nd(‘nt riot only on the supplic's on hand but also on 
the regularity with which they an* (h'livered at tin* camp. This 
varies with the distance from the* source of .supplies and the 
weather conditions. There cannot be a w(‘ll-dcfined system of 
bills of fan! in camps where the cook must n‘ly ui)on wagon or 
sled transjH)rt for bringing in the foodstuffs. When the canq) is 
located on a logging railroad, the problem is mon* simple, sinci* 
r(!gularity in delivery is practicable*, (‘ooks an* e.xpecte'd to vary 
the daily bill of fare jis much ns possible, in onh'r that the* workmen 
may not tire of (lu*ir food. The average logger’s ration is about 
double that of the I'liiti'd States army on gjirrison duty and may 
reach, on an average*, lM*twe*en 0,000 and calori(‘s daily for 
workers in the* colder portions of the country. An investigation of 
logger’s rations* made* in Mu* Northwe*st in lOlS, disclosed the fact 
that the unnece*ssjiry unel uvoidubh* waste in feceling men in 
logging canqw was fnmi 20 to 30 pe'r ce*nf , elue to (a) inconifK'tent 
buyers and to lack of syste*m in making purchases, (b) storage* 
waste thre)ugh de*te'rioratie)n of pe'iashable* foods and to elamage* by 
rats and other vermin, (c) table wjiste*, the gr<*at(‘st single* factor, 
caused by serving tea) grt'at a varie*ty and the* pr(‘paration of too 
large quant itie's of eae*h variety, (d) plate waste, cause*d by indi- 
viduals Miking more fexx! than the'y dcsirt'd. The*s(' varioeis wtisti's 
were attribut(*d chiefly to serving tex) large iK>rtions of meat and 
similar foods, greed, f(K)d 8iilK»tage, anil unpalatal)ility. The 
chief remedy sugge*steel was a reduction in size of |X)rtions served, 
j)ersonal appeals to the men to avoid waste, and more careful 
preparation of fixxl in order that all of it might be palatable. 

* Made by the Signal Corps, U. S. Amiy, Spruce' I’roduction DiviaicHaf 
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Much attention has boon pfivon to tlio olimination of tlioso wastes 
in recent years, owing to the high \mvv of foodstuffs. Many 
logging camps now serve excellent nu'als. 

Bills of fare for logging camps have been pul>IisluHi in Iuml>er 
trade journals at various times, in an effort to (‘ncourag(*a varied 
diet in logging camps imums, because it is a recogniz(‘d fact that 
well-cooked, apix'tizing. and nourishing food tcuuls to increased 
efficiency on th(‘ part of the workmen.' 

Hecipes for the prt'paration of foodstuffs in logging (*am))8 have 
randy Iksui especially prepared, since th(‘ i)rocedure doi‘s not differ 
from that applical)le in any industrial camp in which large numlx'rs 
of men are fed.^ 

The ration lists giv(‘n in Table \ I are suggt'stive nuTcly, in- 
tlicating tlie geiuTal class of foods furnished in logging camps in 
file Pacific Xortiiwest* and in th(‘ Northeast. 

The amount of animal feed re(|nired is apju'oxlmately lUfiMuinds 
of liay and 20 |)ounds id grain <laily per animal. 

The total weight of animal fecsl and foodstuffs nspiired to log 
om* million feet, log scale, (»f timber in tlie Northeast is a})proxi- 
mately 2(K) tons. Data for oth(‘r r(‘gions ar(‘ not availabh’. 

(’ommiHsary suppli<‘s and animal fecal are usually hauhal into 
northern camps during the late fall and c-arly wiriter on tote shals. 
Where there arc* good roads, supplies are occjisionally wagoncsl 
in during the* summcT. A two-horse team will haul al>out ir)<X) 
IKHinds of supplies daily for a distancT of 20 mih^s on a sled, 
while a team of four horses will seddom haul mon* than KKK) 
t)Ounds on a wagon. Sup])lies for railroad camps are Icrought 
in, as needed, by rail. 

( A.MI' IfVOIKNK 

Karly logging eaujps had no .systcan of mc'dicail supervision, 
and occjisionally there were .serious ejademies in camps, e.sfH*c*ially 
in those [carts of the country where* logging wjis c*arried on during 
the warmer months of the year. Th(*y were? of rarcT occurrence 

• See West Coa.«f Lunifxrinan, Seattle, UWjingmn, Nov. l!t, 191.% p. 20. 

• Keeipes for tfie preparation of fwxlstiiflfH for a fiO-man rump in the 
Northeast were puhlijifesl in the icrortMHiingH of (he FirfU Anncinl CVaiferenco 
of the Woods IVpartment, Berlin Milb (’o., c( jil. held Nov 2r) and 26, 1913, 
Berlin, New Hampshire. 

• Sec Investigation of Feeding Opcratioiui, Timberman, October, 1918, 
ppi 65 to 68. 
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Table VI 

logging camp rations^ 

(Poutiiln per man for one tlay.) 


ComiiUMlity 


Mofit, frfiHh 

Iifuu>n or Hall f»ork . 



lairfl HiibHf if iif(‘H 

ILif Irr arifi HubHlil iiteH. 

ChcoHo 

Milk, canruM^*) 

Milk, frcHh{^) 

lieanH 

I*of ato(‘H 

Cann(!(l yj'^ctablcH 

Franh v<“K<*tJil)lc.s 



Hyrup and molasHOH , . . , 

JarnH an<i jallicH 

Flour (all kind.n) 

C’oroalH 

(^)rn iTKUil 

(V)rr) slarrh 

Hico and barley 

Driial and canra'd fruit.s 

Frertli fruif, elc 

Tea 

C()fT(M« 

Salt 

PepiH'r 


(b WoijtlltX of f(MHi 

(*) Pnrilip Count comliiionn. IVc|>iirixl liy (lie Siitnnl ( <»rpn. C. S. Army, HpruiX) Produo* 
lion Division. 

(*) MHino I oKxinK cnttip. 

(^) When frenh iiulW h aviiilnlilc, cntiiio*! milk in not unwl ami vino versa. 

(*) InrlniloH rii‘0. 

(*) liip|u(Ii<n |M>tat<Hvi ami other freeh voKOtabiee. 

(’) liirlmloH ('(M'OH. 

in northern cjiinps luM-nuNC' was confiiK'd chit'fly to tho 

poUier months of tin* year when there was less danjijer of conta- 
gious diseases diU' to unsanitary surroundings. 

Most loggers now take (*verv |H>ssil)Ie precaution to prevent 
disease. This is due to a realization that the highest labor effi- 
ciency can lx* secured only in camps where a high sfinitary standard 
is maintained, and to the pas.sage of State laws which are designtxl 
to protect public health in industrial camps. 

State regulations chiefly govern the subjects of water pollution, 
disposal of camp refuse of all kinds, and ventilation. BowM 


(*) 

n 

1.2.5 

0.H9 


o.:m 

0.1.50 


0 OSO 

o.is 

0 1.50 

.029 

0.0.50 


0.2.50 


1 ()00 


0.12.5 

0 ;k5(*) 

1 0(X) 

l,(i2C) 

o,;f;2 


0,12.5 

(*) 

0 2fK) 

0 ;m 

0.2.50 

0.(K57 

0 o;n 


0 000 

i.:u) 

0 1(K) 


0 020 

0.0.S2 

0 020 


0 020 

(^) 

0 2.50 


0 2.50 

0 i:i7 

0 010 

0 ()2.S{^) 

0 071 

020 


.00,5 
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troubles are one of the more coininon ailments in camps during 
the warm months, and are often due to jworly cooked or tainted 
food, and polluted water. Such di.s(‘a.se.s may 1 h* guarded against 
by supplying pure drinking water, by burning or burying all 
kitchen and stable refuse,^ by providing tight latriiu‘s,«so that 
flies cannot infect the food supjdy, and by making provision for 
adequatt^ ventilation and suitable bathing faciliti(‘s. 

The essentials of camp sanitation are: 

(1) A pur(‘ water sut)ply. This can be j)rovid(‘d oidy wht*n 
the camp buildings are so locat(‘d with n'brcnce to the watvr 
supply that there* is no possibility of contamination from camp 
sewage. When drinking water is taken from stn'ams, can* must 
be taken to see* that the* supply is neet e*e)ntaminate*ei at any point 
on the stre‘am al)Ove' the e*amp.* 

(2) Aele*quate' elispe)sal e)f garbage, manure*, and all forms e)f 
human exe*re*me*nt. (uirbage anel manure* shenild be* burneul, 
burieel or tre*ateei with semie* pre*paratie>n whii*h will ke‘(‘p flie*s 
away from it, sinea* the‘y an* a comme)n me*ans e)f spre*nding eliseaise. 
Ine*ine*rat()rs feer garbage* and manure* e*an be* built (‘h(*aply and 
are* an admirable me*thod eef elisiM)sal.‘’ 

Tin cans should be* coll(*cte*d elaily during warm we*athe‘r and 
plae'e*el in <le*e*p (*arthe*n pits anel cove'n*(l with e‘arth, e)r e‘lse* the’y 
.shoulel be* place*<l in a pile*, e*e)Ve*re*d with eeil anel burneel e)ve*r. 
During the winte'r months, garbage* anel tin cans may be* store*(l 
8afe*ly at a elistane*e* of 200 fe'e t from e*amp. {)re)viele*el tlu'y are 
hauled away or otherwise* elispe)se*el e>f be*fe)re* the* fly season. 

In warm weathe'r, waste* wate*r from the* kit(*he‘n, wash anel 
bunk houses, anel baths shenilel be* e*arrie*el in e*lose*el tre*nche*s to 

> Kere).Mcne* Hf)rinkl<Hl on Imrn iimiinre* jeinl Karhnne* will away flies, 

hut le«.‘ecns tlier value* of tlio ruanun- for frrtilizinn piinxisevs. Ikirax 0.02 
|)OUiuis, or cnule ralriuiu Ixirax O.?.") |HHiml.s |M*r oiRlit liu.^lHis of neirhiiKO or 
nutnurti will ko(«|) away flies anfl will not injeire the fertilize-r value. Twe) 
ounet’ts of either eef the alKJve e’lie'inicah .irer Huffifie-nt to k(‘e‘i> flieex out of gar- 
Ijagc cans. 

* .V simple text for water peirity is ax follows; 'I'<» one gltiss of waf<?r aelel 
one-fifth grain of i)e*rmangfinatc of iH)t4iHh. 'riiia will turn the* water a wine 
ct>lor. If organie* matter is pre*s<*nt the water will tuni a muehiv hreiwn color, 
It shoeiUI not txe u.'H'd for drinking peiriawsin unl(*xH. on chemical analywH. 
the w*ater is pronounced jjotahle. 

» Spee-ifications for industrial camp garlaigr* incinerators may Ik* feeeind in 
Advisor>' Pamphlet on Camp Sanilatif»n ami Housing, Ceuninwiion of Im- 
migration and Housing .e>f Califoniia. San Franci«ro, MH4. 
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a eovored ms^pool loratrd at a snfr distance from the water sup- 
ply. In caw* open ditchrs are used, quicklime should be liberally 
applied at fmpivnt intervals; otherwise the organic matter will 
decomp<)S(? and furnish a l)reeding pla<*e for fli(‘s. 

Th<‘ use of lly-proof latrines by men in canq) should be obliga- 
tory, since ty;)hoid in camp is due chiefly to the inf(*ction of food 
by flies and rarely to j:)olluted water. About 3 t)er cent of those 
who hav(‘ had tyi)hoi(l fever are ''carriers/' and to the unsuspected 
presence of such men in camps, most of the typhoid epidemics 
may be traced. A daily application of 5 jx)unds of quicklime 
to the latrine pit will keep it in a sanitary condition. 

(3) Fly-proof sh'j'ping, kitchen, and ejiting rpiarters and la- 
trines. Food infection cannot be {)revented unless can* is taken 
to candidly sens-n not only tin* living and (‘ating (piarti'rs but 
also the cliief sources of infi'idion. Such proti'ction is easy to 
secure and .should la* obligatory in (‘V(‘ry industrial camp. 

(4) Adequati^ air space and ventilation. The air-space re- 
(piirements of various states for indu.strial camps is not uniform, 
but the i)(*st standards recpiin* not le.ss than 500 cubic f(‘(*t of air 
space per man, combini'd with adeiiuate ventilation.* 

(5) Ad(‘quat(‘ bathing facilit i(‘s. Many camps an* not providiul 
with show(*r baths or oth(*r l)athing facilities for tin* workmen, 
although they are (piite common in the camps of tin* Pacific 
Northwest. Bathing facilitii's have prov(*d an important factor 
in reducing wound infection and, thi'refon*, are very desirable. 
(V)mpulsory camj) laundry .servi(‘(* is also an aid to the pri'vi'iition 
of wound infei’tiim. Fxperit'nce has shown that woods work(‘ra 
in most sections of tin* country appn*ciate such facility's and use 
them freely. The {uobh'in of provnling bathing facilities in 
northern camps is mon* difficult than in tin* South and West, 
lH*cause of temperature conditions, and tht'V art* st'ldom furni.shed. 

(()) (^h'ardine.ss in tin* kitcht'n and dining room. The dt'gree 
of cleanliness foiunl in camp kitchens aiul dining rooms is ex- 
trt'niely variabh* unless propt*rly supervist'd l>y the management 

* Gfunj) Sjiuitjition Kiilos f<)nmilaf(*<f in 1914 hy the Winoonsin State 
Btitinl of Ili'jilth cull for 2'25 rul>it’ fret of nir spare |K*r nmn; the staiulanl for 
the l^oyal l.<*(i(ion «>f IvoggcrM and Lmnl)ermen is fiOO ruhir feet jK'r man; the 
Provinee of (>ntari<», (^mada llKl euhie fwt [)er nmn. Wisconsin requires n 
ventilation duct in the roof equivalent to 4 .squan* feet j>er .’UK) square feet 
of flwr sjmee or fraction thereof. The 4 T/s spe<*ify 14 square feet of window 
Rpace iH>r man, a small window for each bunk iHiing preferable to larger ones. 
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or by some representative of the State Hoard of Health. State 
regulations usually provide (liat tin* kitchen and dining room 
shall be scrubbed at least bi-weekly and sw('])t daily.* 

(7) Adequate drainage of the camp site. This is essential 
in order to prevent the iM)llution of the wat(*r supply and. to elim- 
inate mosquito breeding holes. 

Ideal sanitary regulations of the I^oyal Lt'gion of Loggers and 
Lumbermen, formulated in 1010 by the .sanitary insp(‘ct()r and 
adopted by the Board of I)ir(‘ctors of that organization, are as 
follows: 

WATKU 

“Adequate supply of pure drinking wat<T with some .satisfactory 
type of drinking fountain. (Th(‘ u.se of a common drinking cup 
i.s not allowed.) Water supply must b(‘ proteclial from con- 
tamination from source to points of distrilaition. 

CAMP SITK AND (UiOCNDS 

“Whenever po.ssible a well draim‘d camp site shiill he selected. 
The grounds in the immediate vicinity of building.s shall be kept 
free from rubbish, garlutge and all otiuT unsightly or unsanitary 
matter. All Imildings should b(‘ conm'cted by servic(‘able walks 
of Imrds or other suitable mat4‘rial. 

BUNK iiorsKS 

“Bunk house should bo raisc'd from ^^round at least 2 feet, and 
in damp situation.s mon*. Any design best fitted for th(‘ locality 
in which camp is situated may 1 m* u.se<I. Bn*ferences should be 
given to the smaller typ<* — none should house* mon* than 25 men. 
Good substantial walks of plank or other suitable material should 
conm‘ct all bunk houses with all other buildings in tin* camp. 

“Bunk house should have* siiitabh* roof ventilation and should 
l)e large enough to provhh* a minimum of 5(K) cubic fe(*t of air 
space i>er man. Four squan* feet fs r man window space should l)e 
provided, numerous .small windows (orn* for each bunk) arc 
preferable to a le8.s<*r numl)er of large windows. 

“Bunk hou.ses should Ik* adequately heated by stoam, hot wat^T 
or stoves. Roof, walls and floors should be weather tight. Iron 

* “Dry Sweeping" is pmhibite<l in pulilic camps in most states. 
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post bunks with wire fiprings should be used exclusively. Bunk 
house floors should be swept daily, and scrubbed once each week, 
or oiled every two weeks. Bunk houses should be thoroughly 
aired daily. 

“Bed<Jinj^ slioiild he elcaned and aired fr(‘queiitly. 

‘'Fjvery rnnif) ((‘xrcpt the very small ones) should have one 
able-bodied man whose sole duty should be to clean up the camp. 
All cuspidors, spit boxes or other receptacles used for a like pur- 
|K)se should he throughly cleaned daily. 

BATH HOIJSKS 

‘‘ There shouhl he a minimum of om* shower head for each twenty 
men. Path house should }»e centrally located so as to he easily 
aee(‘ssihl(' from hunk houses, and should he well V(‘ntilated, lighted 
and water tight. 

“Drainage from shower compartments should he carefully 
constructed and lead, through covfTcd drain, to (‘csspool or other 
prop(‘r plac(‘ of disposal. The hot water lu'ater should he of 
sufficient capacity to insurti an adecpiate sup])ly of hot water 
for hiUhing, washing and laimdry |)urpos(>s. S(‘parate control 
for hot water and cold watca* should he installed. 

“Hath rooins mu.st lx* k(‘pt .scrupulously clean. The use of 
individual towel and soap should he insisted ujKm in hath and 
wash room. 

nUY UOOMS 

“Diy rooms are not recpiired east of the Ca.scades. In other 
districts they should he well h(‘at(‘d, wtdl ventilated, .separate 
from living and .sh*eping (|uarters and should contain ample 
spac(' so that each individuars clothes can ht' jdaced witliout 
coming in contact with others. 


LATIIINES 

“Latrines slioiild he located at a fwint wIktc they will not 
contaminate water supply, or he a nui.sance to camp on account 
of odors. They should always he* plac('d on op|X)site side of camp 
from kitchen and not less than 150 feet from hunk houses. They 
should he easily acce.ssihle from camp, connected to it by a sub- 
stantial hoard walk, and should have a light over the doorway 
at night. 
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“Latrines should be sufficiently large to afford one seat for each 
eight persons, should not contain oinn cracks or knotholes, and 
should be fly-tight around the iHjttoin of the shelter. All openings 
should be screened with No. 10 or IS wire iiu\'<h. 

''Holes should be large and fitted with selMosing covers. The 
interior aspect of the lx)x should lx* protected on the inside* by a 
tin or iron urine shic'ld. ToiIt*ts should contain a non-h'jikahle 
urine trough coniK'ctvd by tight drain to <‘artli vault. 

“The earth vault should not lx* less than S ft‘et in d(‘pth, 
Excretii should be covf'nxl weekly with oil or live* lime. Some 
ty|X‘ of vent should connect the* vjiult witli the opt'ii air. This 
vent must lx* scrcf'ned. Floors must be swf'pt daily, se.ats we(>kly, 
and urinal trough mopped daily with crude oil. Floors should 
Im* oiled once each w(‘(‘k. .An amph* supply of papt'r must lx* 
constantly kept on hand. 


.MKSS U.ALLS 

“T1i(* me.ss hall should be local (‘d not less than ‘ioO feet from 
the latrini's. .Mess lialls should lx* adecpnitely h*ght(*<i. heati'd 
and V(‘ntilat(‘d, and should lx* suOici(‘nlly well (‘onstnict(‘d so as 
to l(‘av(* no open cracks in floors, walls or ceiling. 

“Mess halls should lx* rmule fly-proof, should provide suflicient 
table space to alh)w a minimum of 22 inclu's per man at table. 

“The tables should be washed after each mcid. Fhxirs should 
lx* scrublx'd twice each we(‘k, or oiled oiic(‘ a wix k, and swept 
with can* daily. Avoid dry swei'ping. ('ondinuait bottles and 
containers should be scalded with hot water and wipfxl c;irr*fully 
each day. All flishes and ciitlery should be thoroughly waslu'd 
in hot water and soap and rinsed in boiling water befon* drying. 

MKAT IIOI'SK 

“The meat house should lx* very carefully cons(nictf‘d, and 
should be ab.solutely free from cracks and knot hoh's. It, should 
l)e sot high off the ground and preH(‘nt at least three sides to the 
air. It should be perfectly .screen(‘d with a fine mesh win* netting. 
Walls and ceiling should lx* ceil(*d with .Heasoncfl matched ceiling^ 
and painted white or light slate. Fl(X)r should Ix* w(*ll-made of 
matched lumlx'r, and either oiled or paint (*d. Meat hangers 
shoi^ild be so placed that meat will not come in contact with the 
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walla. The meat block should he round and smooth, and either 
painted or varnished on all surfaces except top. Doors should 
fit tight, and he self-closing. 

"The meat house interior and all tools, furniture and utensils 
should he kept scrupulously clean. 

KITCIfENS 

‘The kitchen should be well lij^hted and ventilated. It should 
be eith(;r in th(‘ same building as the mess hall, or conne(!ted to 
it by a fly-proof (audosed passag(‘way. All openings should be 
Hcrc(ai(al and all doors should have some automatic closing device 
atta(di(‘d. 

“All drainage should b(‘ of the covctchI drain type. Dish 
water and other li(piid wast(! should be conveyed to a cesspool 
or Hullag (5 pit through covered drains. All kitchen garbage should 
be kept in m(‘tal fly-proof, eovercal containiTs, until permanently 
diHi)osed of. 

“Kitchens should be thoroughly cleaned at least oiua^ each 
week, and swept daily. Dry sw(‘eping should not l)e permitted. 
No persons afflicted with a eommunicabh* (liseas(‘ should be allowed 
in the kitchen or iik’ss hall. Absolute cl(*anlin(‘ss of persons and 
clothes of cooks, helpcTs, and waitcTs should be detnaiuh'd, and 
particular atbmtion should be givtm to hands and nails. Failure 
to obs(TV(‘ this rul(* should (‘ause dismissal. 

“All p('rishabl(' food should be prot(‘eted from putrefaction 
and contamination by dust or ina(‘cks. An amj)le supply of hot 
and cold running water should be suppli(*d at all times. I'he 
kitchen should Ix' kept fre(' from flies, roaclu's, mice and other 
vermin. Cats, dogs and other pets should be excluded. All 
fXTSons not actively (‘iigaged in the preparation of the food should 
be kept out of the kitchen. 

SANITARY SERVICE 

“The camp su|)erintendent should be held strictly responsible 
for the .sanitation of the camp. He should oversee and direct 
the camp janitor in the performance of his duties. It should 
1)0 the duty of the camp janitor to clean up and keep clean the 
entire camp, including all bunk houses, reading rooms, toilets 
and the camp grounds. (The kitchen and me.ss halls are entirely 
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within the province of the cook and his helpers.) The camp 
janitor should see to the proper dis[)osaI of all garbiige and refiiw' 
and should daily inspect all buildings under his care. He should 
note all damage and defects in any doors, windows, ventilatoi-s, 
screening, and all apparatus or fixtures eonru'cted with Hie luuit- 
ing, lighting or bathing and w^ushing fa(‘iliti(‘.s of tJu' camp, and 
repair or cause them to lx‘ r(*paired at once*. 

“Garbage and refuse from cook houses should l>e placed in 
covered, water-tight garbage cans, ('aiis sliould never In* Ii'ft un- 
covered and should bt* emptic'd and eleaneil inside and out daily. 

“A stand to hold garbage ean.s should Im* const niet<‘d just out- 
side the kitchen door. The stand and surrounding ground and 
wall should lx? treated with crude oil fn'cpnmtly, to refK‘1 Hies. 

“Kitchen wasti* or garl)agi‘ should he disixiscxl of by burning, 
burying or bxxling to hogs. (Hogs should n(*V(*r be allowed 
to roam at largi*, but should lx* ki‘i)t in a hog-tight enclosure. 
This sliould never be less than h(H) feet from the (*anip; same rule 
applii'S to staldi's. Manun* pile should not lx* allowtxl U) aecu- 
mulate in vicinity of camp.) 

“ riy-tiglit boxes or other reeeptaeh'S should be plaeixi at eon- 
v(*nient jKjints in the immediati* vicinity of the living and sh'cp- 
ing quarters. In thesi* should be plaeixi all sweepings, waKtr paper, 
disourded clothing, and other refuse of the earnp. Tlww* should 
be emptied and contents disixised of liy incineration as the occasion 
may demand.” 
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CHAPTER V 

WOODWORKERS* TOOLS AND EQUIPMENT 


AXES 

An ax hoiui consista of two parts: namely, the hit or cutting, 
edj^c and the* head or poll. The latter has an (*ye into whi(‘h is 
fitted the helve or handle. Theni are 8(‘veral types of axes, chief 
arnoiiK which are the falling ax, tiu? l)roa(lax and tin; turpentiiu' ax. 

Falling Ax. — 'riiis is used for felling, lo^-making, swamping 
and other choppinjr work. Th(‘ h(‘ad is made in a variedy of 
patterns and of sc'veral weij^hts. It tapiTS from tin* jx)!! to 
the hit and has (dtluT smooth, slij^htly (•oncav(‘ or heveded sides. 
1'he eye is oval-shaped and has a laix(‘r dianuder on th(‘ side op- 
IK)site th(‘ handh' in order that a wedp:(‘ may he in.S(‘rted in tin* 
handl(‘ head. Tlu* luaid may have oiu' or two cutting (‘dgt*.s. 
The former is known as a single-hitted and the latter as a douhh*- 
hitted ax. A single-hit is in common iisi' wh(*re ji light ax is 
r(‘(iuir<‘d, when* a singh* cutting hlad(‘ is nec'ded, or when* the 
ax is to he us(‘d for .striking. A douhle-hitt(‘d ax is s(‘rvice- 
ahle wh(‘re a woodsman h;is need of a sharp cutting (‘dge, and at 
times must cut dry knots and other matt'rial that (juickly dull 
the tool. It is a favorite with swam|)ers and .some .sawyers prefer 
it for driving w(‘dge.s. 

Pits are mjid(‘ of steel and an* <‘ither straiglit or curved. They 
must he proin-rly t('mpered, for if too .soft the edge will turn 
and if too hard it will break. 

The W(Mght of the head depends on tin* character of work that 
is to he perfornu'd and the personal ideas of tl»e lahorer. 

In the Northi'ast fallers prefer an ax head weighing from 3[ to 
4 iK)iinds, whili* the western loggers prefer one weighing from 3^ 
to |H)unds. 

SwamiHTs and others who cut limhs and hrash, snipt* logs and 
pt'rform similar work u.se an ax head weighing from 4 to 5 pounds. 

The handh^s for single-bitted axes are either curved or straight, 
the choice being chiefly one of individual .]>reference. Handles 
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are preferably made of second-growth hickory*, but camp black- 
smiths often use hard maple for them. In the eastern |mrt of 
the United States loggers genenilly pn‘fer a SO-ineh handle, 
w^hilo on the Pacific (’oast handle lengths range lH‘tw(‘en 3S and 
40 inches for average-sized timlxT and up to 4 4 inches for redwoods. 
Handles for tloubh^-bitted axes are straight in order that either 
bit may be used. They are madt' in tlu‘ sanu‘ lengtlis as those 
for single-bitted axes. 

5row/<ix. — TiH‘ broad ax is used for hewing timbers, cross- 
ties, and work of a similar character. The more (‘ommon form has 
a reversible bit, ll j or 12 inches 
long, a heavy s(|uar(‘ |)oll and a 
flat imier fac('. It may b<‘ usf<l 
either right-handed or left- 
handed. Th(‘ outer side has a 
slightly concave face and a cut- 
ting bev(‘l J-inch wid(‘ on th(‘ bit. 

The usual weight of the head is (> 
or 7 iKiunds. Handles are from 
20 to 30 inclu's long with a slight 
upward curv(‘ immediately Ixdiind 
the eye which enables the work- 
man to assume a more ujaight 
|X)sition and still maintain a cor- 
rect cutting angle for the blad<‘. 

Turpeniinc ;lx. — A special form of ax is used in south(Tn pine 
forests for (Mitting the “l>ox<‘s” or r(‘C(*ptacleH ifi the bases of the 
trec^s in which the crude tur|M‘ntin<* is collected. 

It Is made in two ’patterns, namely, the H(|uare jh)!! and the 
round f)oll, the type u.sed being a matter of personal choice. A 
turpentine ax Inis a long, narrow bit so that a d(‘(‘p, narrow 
incision may Ix' made. The usual dimensions are: length, 
Hi or 12 inches; width of blade, 3} inch(*s. The average weight 
ia 5i or 6 pounds. Straight hickory handles 3t) inches in length 
are considered Ix'st. 



A ■ Dout)I« bitted AJtO. 
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Saws are made in a variety of lengths and widths of blarle, 
and in numerou.s shapes and patterns of teeth to inKit special 
requirements and to conform to the preferences of certain lo- 
calities. 



84 


LOGGING 


The Blade, — In small- and medium-sized timber a to 6^- 
foot blade is used, while for the fir timber of the Pacific Coast 
the saws range in length from 7^ to 10 feet, with a maximum length 
of 18 feet in the redwood region. The width varies with the pat- 
tern of 'th(! saw, and ranges from 4 to 8^ inches. 

A slightly curved saw blade is most frequently used because it 
affords a larger space for sawdust. This makes it run with less 
friction and the work is less fatiguing. Saws are made thinner 
at the back than at the cutting edge, in order further to re- 
duc (5 friction. Saws for felling large? Pacific Coiust timber are more 
limber than those used for log-making, because the latter are 



Fin. 8. — Coinmori Typos of (’ros.s-ciit Suw Ilatidlos. a. Ucvorsiblo .saw 
handle asod in the Pucilie Coast Forests, b. Climax i)attorn saw handle. 
c. Loop handle. 


operati'd by one man and a stiff saw i.s nei'ded to previmt the blade 
from buckling on the forward stroke. Felling saws usually are 

17 gauge on the back and 13 gauge on the cutting (‘dge, sometimes 

18 and 14 gauge r(*sp('ctively, while bucking saws for westiTii use 
often are IS gauge on tiu' back and 13 gauge on the toothed (‘dge.* 

Ilandlcfi. — Th(' handh's lU'^ed on cros.s-cut saws are round, 
about IJ inches in diameter, juid range in length from 12 to 18 
inches. They are fastiuied either by clasps which fit into holes 
in the ends of the saw, or by loojis which fit over the ends of the 
saw. The ujiper part of the loop is threaded and tlic handle 

^ The standard gaugt? u.sed for the mejvsurenient of thickness in the United 
Shite.s is tlie Stublxs or Birmingham wire gauge. The value, expressed in 
fractional parts of an inch, for 18 gauge is 3/04 full; for 17 gauge 1/16 scant; 
for 14 gauge 5/G4 full; and for 13 gauge 3/32 full. 
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is tightened by screwing it down firmly against the back of the 
sawblade. Either type permits the ready removal of the handle 
from the blade. 

Teeth. — The teeth on a cross-cut saw’ are arranged in pairs, 
trios or quadruplets, each set of which is separated by a cleaner 
or raker for removing the sawdust. Where skilful filers are not 
available a saw without rakers may be used, the sawdust being 
carried out of the cut by the te(‘th. Tin* forms of teeth jjreferred 
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Fig. 9. — Saw 'IVoth Patt<?rn.M. a. Often UMcd for sawinj? southem yellow 
pine, cypress tind spruce, b. For .sawing white pine, hemlock and cedar, 
c. For .sawing yellow j>oplar and cottonwood, d. For sawing redwood, 
c. For sawing Douglas fir. /. For sawing white oak. 


arc as follow’s: yellow pine, cypress and spruce — perforated 
lance teeth, arranged in sets of four (Fig. 9a); wliite pine, hem- 
lock and cedar — broad teeth in .sets of tw'o (Fig. 9b); poplar 
and cottonwood — heavy solid teeth in twos (Fig. 9c); redwood 
— solid lance teeth in twos (Fig. 9d) ; Dougltis fir — solid lance 
teeth of fours (Fig. 9e); white oak — solid teeth in sets of three 
(Fig.Of). 

The cutting teeth con.stitute a series of knives which strike the 
fibres at right angles and sever them on either side of the cut. 
Tile cleaners or rakers free the severed fibres which are then 
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carried out in the cavities of the teeth in the form of sawdust, 
occupying about six times as much space as the fibres did pre- 
vious to cutting. lA^ng, stringy sawdust denotes a well-fitted saw. 

Loos(*-textured and long-fibered woods are the most diflScult to 
saw bc(>aus(‘ tlui teeth tear rather tlian cut the fibres, a larger 
quantity of sawdust is produced, and the rough character of the 
walls of the cut olb'rs resistanc<' to the saw. (bniferous wood 
is more readily sawed than hardwood, because of its simple ana- 
tomical stru(!tun? and fim^ medullary rays. 

Expc'rirmmts made by Gay(*r* show tin? resistance to the saw 
across the fibres of grerm timber to be as follows, the resistance 
to beech being assuimvl as 1. 



HesistuHro to kuw. 

Scotch nine, .silv<‘r fir and spruce.. 

Mapl(!, lurcfi, alder 

Boech 

O.oU-fi.fiO 

0. 75 O.fW) 

1. (H) 

1.03 

1..30- 1. 10 
l.SO 

Oak 

A.spen and birch 

Willow and poplar 


Sa.w-Jittin(i. — Tii(‘ cutting edges of the t(‘(‘th an* b(*veled to a 
fine point, tlu' d('gr(‘e of bev(‘l depending on the (character and 
condition of the wood. 

The filing and care of saw teeth is called “saw-fitting,^’ and 
r(‘(|uires skill and experic'iice. 

The tools that comprise a comidete saw-fitting set for cross- 
cut saws are as follows: 

I combined tooth gauge, jointer and side fih‘. 

1 saw s('t. 

1 tooth s(‘t gauge. 

1 swag<‘, or 1 s(‘t-hammer. 

Several flat fih's.* 

The characteristics of a well-fitted saw are: 

(1) All cutting te(‘th must be the same length so that each 
will do its slmre of the work. 

* Gavor, Karl: Forest Utilization (Vol. V, Sehlieh’s Manual of Forestry; 
tran.s. from the Gorman hy AV. H. Fi.shor; 2n(l cd.). London; Bradbury, 
Agiu'w and Conipany, lt)08. 

• Flat files from 6 to 8 inches long are preferred by saw fitters. The life of 
a file depends on its quality; as a rule one good file will fit from 3 to 6 sawp. 
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(2) The rakers or cleaners should be not less than of an 
inch nor more than of an inch shorter than the teeth. 

(3) The form of tooth bevel depends on the character of 
timber that is being sawed. It should not be too flat for sawing 
frozen timber, very hard timber or wood that has many tough 
knots. 

(4) All teeth should be filed to a sharp point. 

(5) Saws require a certain amount of ''set, ” which is given by 
springing out alternate teeth in one direction and tlie remainder 
in the opposite direction so that tli(‘ saw will cut a kerf some- 
what greater than the thickness of the blade. Dense-fibered 
and frozen hardwoods require th(‘ hvist set, whil(‘ pitchy pine and 
soft broadJcaf tna^s requin* the maximum. Only the minimum 
set required should be givaai b(‘cause th(‘ great('r the set the 
more power refpiinHl to pull th(‘ saw. Some op(‘rators recom- 
mend a set equal to one-fourth the thickness of th(‘ blade for hard- 
woods such as rnaph', birch, bec'ch, and oak, and one-third the 
blade thickness for softwoods such as laanlock, pin(‘ and spruce. 

The art of succ(‘ssful saw fitting consists in st'ciiring the proper 
balance l)etwe(‘n the length of the tooth points and that of the 
rakers. In hardwood sawing, the scorirjg teeth do not sink as 
deep at each stroke as in softwood, and tlu' l){*vel of the cutting 
points! is less acute. Longer rakers can be used with hardwoods 
than with softwoods due to the mon^ shallow s(*oring by tlic 
teeth. The raker length should be such that clean-cut shavings 
and not fine dust are j)rodiici‘d. Whefi fibers, known as 
whiskers’^ adhen; to the edge of shavings it is an indication 
that the rakers are cutting below the d(‘pth jit which the teeth 
have scored the wood, and the rakers, tlien'fore, should be short- 
ened. As a g(‘neral rule, rak<*rs for hardwoods should be a}>out 
1/64 inch shorter than the ti'cth points. For softwoods, they 
should be from 1/10 to 1/32 inch shorter. 

Rakers usually are swaged or given a slight bevel on the point, 
since this tends to |)lane the wood out of the cut rather than to 
drag it out. When sawing Iiard maple, however, the rakers are 
not swaged because tin? long strings of sawdust tcaul to curl up 
in the gullets of the saw and do not readily fall out when the saw 
leaves the cut. 

Successful saw filers often find it necessary to adjust their 
filing practice to the class of labor which is to use the saws. For 
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example, Yankee sawyers tjike a quick, light stroke, while Scan- 
dinavians take; a slower stroke, and ''ride” the saw harder. 
Saws for the latter class of workmen should have shorter rakers 
than for the former. 

Saw-fltting may be doiu* by a member of the saw crew or by a 
regular filer who works (dther in the forest or at the camp. In 
the forin(‘r ease, th(? filer usually mak(‘s a saw stand by cutting 
off a 3- or 4-inch sapling at a convenient working height and 
th(;ri sawing a slot ai)out 3 inches de(‘p in the top of it in which the 
b{K;k of th(* saw is [)laced. Post supports are driven in the ground 
at a distan(!(' of from 24 to 30 inches on (‘itluT side of the sapling 
in order to support the saw ends. The saw is then shifted along 
the supports, as t\\v filing proc(‘eds, ihv aetiial work being done 
at th(^ point where the saw blade re.sts in f h(‘ slot in the sapling. 
Some conv(‘nient stump is used as a base for the s('tting block, 
if a "stump s('t” is used. 

Filing in caiups is done in a six'cially ecpiipped shop provided 
with a p(‘rman(‘nt saw stand, and in some (*as(‘s with ji powcT-driven 
emery whe(4 wliieh is used to grind down tlu^ gullets of the saw. 
The latter practic(‘ is not follow(‘d when saws are fih^d in the 
forest. 

The steps in saw-fittings are as follows: 

(1) Joint the teeth. This consists in running a file over the 
tooth points in ordtT to mak(‘ all of tfi(‘m a uniform length. 
The (lull tooth points must later be sharpi'iu'd. 

(2) Adjusting tlu' length of the rak(*rs. If they are to be 
swaged tlu'y ar<‘ h'ft the same length as the teeth. If tlu'y are 
to remain unswaged th(\y are cut down by j)lacing the raker gauge 
over the raker and filing down to the required length. linkers 
are fih'd to a k(H'n, sharp ('dge which should be exactly at right 
angles to the saw blad(‘. If the t(‘(*th are to be swaged thi^y are 
struck lightly on the point wuth a hammer and the point turned 
down. 

(3) File the teeth. The harder the wood the less the bevel 
required. Having chosen the style of tooth point to be used 
(Fig. 10) file each tooth, taking care not to reduce its length. A 
beginner is inclined to file too heavily and thus wear down the 
teeth too ra])idly. Start at the heel of the bevel and run the file 
towards the point using a rather light free stroke. 

(4) Set the teeth. This may be done .either with a setting 
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block and hammer or with an anvil and hammer.^ The teeth 
are bent slightly away from the line of the saw blade, the beveled 
face always being on the inside, l^niforrnity in s(‘t is secured 
by the use of the tooth set-gauge or “spid(‘r ” the jx)int of t he upper 
arm in contact with the tooth point being short to giv('*the re- 



pjf, 10 — The t'ortiiH of Bevel used on ( Voss-cut S/iws. a. Diamond point 
l)evcl, easy to maintain, and the point holds well. b. Bev(‘l for a tooth 
where there are no rakers, tlio teeth ckianinf!; out the sawdust, r. lievel 
for knots and frozen timlxT where strenKt.h is needed iii the extreme iwint 
-not adapted for fa.st sawing, d. Ih.und ]mui for fast, snmoth sawmR, 
in knotty tiinl)er. e. Bevel for fast, smooth .KawiiiK - te(dh slron^?. /. Idat, 
thin bevel for soft wood and fast sawing -- point is not as strong as that 
shown in e. g. lk*vel adapted for general work. h. Bevel adapted for 
general work. 

quired set. When the tooth is spread to the recpiired distance 
all four legs of the tooth setrgange will rest firmly against the 

(5) Side dross the tooth. If there an* any ft'ather edg(‘8 on 
the teeth they are removed by the ust^ of the side file or an emery 

stone. , 

This completes the operation of saw fitting. An expert tiler 
fits daily from twelve to fifteen saws of average length A saw 
will cut from 400,000 to 500,000 board feet liefore the teeth 
become so short that it is discarded. 

* 1 See page 87 for the amount of set given cross-cut sawa. 
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When the felling crew does the log-making, one sharp saw is 
provided each day, otherwise a sharp saw is furnished every other 
day. 

Saws filed daily are serviceable for a period of from two to 
four months and are then turn(;d over to road-making crews and 
other laborers who do not require high-grade tools. 


POWER FELLING MACHINES 

Th(!rc has not a been a satisfactory power-driven tree-felling 
machine placed on th(‘ market. Machines of various types have 
been patentcul and olTered for sale but they have not proved of 
practi(!al valu(‘. 

Devices such as drag, circular and endless-chain saws operated by 
steam, electricity, compress(‘d-air or gasoliiu* power have been 
devised, but they hav(‘ all been too heavy and bulky for transpor- 
tation in the forest. Their weight is not only a handicap in getting 
the machine around through brushy woods and over rough 
bottom, Init also prevents their rapid removal from the vicinity 
of falling timber whiTe they an^ continually subject to damage. 

POWER LOG-MAKING MACHINES 

On comparatively level land in an opem forest composed of 
large tree's, drag saws, called ‘‘steam dagos" driven by compressed 
air have been us('d successfully for “ bucking" logs. 

The equipment ('onsists of a traction engine' witii an air com- 
pressor and an air storage tank. The saw, which may be at- 
tached readily to a log of any size, is driven by a piston working 
in a small cylinder, mounted on a metal frame weighing from 60 
to 75 j)ounds. The cylindi'r is connected with the air chamber 
on the engine by a line of hose of suflicient length to give a working 
radius of 300 feet. Three frames and one saw are the usual 
equipment for an outfit. 

Drag saws mounted on skids and driven by a small gasoline 
engine* or by steam power are used extensively in the West 
to buck logs into fire-wood lengths for logging engine use. 
The maximum capacity is approximately 25 cords daily. Gaso- 
line-driven saws also have been used successfully in the South 
^ Usually from 3 to 4 horse power. , 
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for felling timber along logging railroad rights-of-way when it 
was necessary to cut trees at or near the ground level. 

WEDGES 

Fallers and log-makers require we(lg(*s to aid them in directing 
the fall of trees and to prevent the binding of flu' saw in the cut. 
They are made either of metal or of hardwood. Iron or steel 
wedges may be made by the camp blacksmith, or purchased from 
dealers in loggers siipplies. 

The size and weight of m(‘tal wcalges vary with the work for 
which they are used, and th(‘ pattern is largely a matter of in- 

1 ri n 

abed e f 

Fig. 11. — Some Types of Wedges used by Loggers, a and b. Wood chop- 
per’s wedges, c. 7'ic maker’s and fuller’s wedge, d. Fuller's wedge, 
e. Log inak(‘r’s wedge, Pacific Coast. /. l'aller’.s wedge, I‘acific Coast. 

dividual preference. Felling wedges, especially when iis(‘d in large 
timber, are longer than those used for log-making. A common 
form of metal wedge used on the Pacific ( 'oast by fallers is made 
from 1-inch steel and is about 13 inches long and 3 inches wide 
at the point and weighs from 6 to 8 pounds. In Maine the 
felling wedges are shorter and may be shaped somewhat like a 
hatchet head. They an* (i or 7 inches long, 3 inches wide at the 
base, and I J inches wide and 1 inch thick at the top. On the 
Pacific ('oast the buckers often use a wedgt* similar to the one 
shown in Fig. lie. In most regions fallcTs and log-makers use 
the same type of wedge. 

Since smooth-faced metal wedges are likely to rebound, shallow 
grooves often are made on the faces so that when driven into a 
cut the pressure causes the wood to partially fill the groove and 
prevents any backward movement. The faces are sometimes 
roughened slightly with a cold chisel to accomplish the same 
purpose. 
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Hardwood wedges of hickory, hard maple, beech, ironwood, 
dogwood and persimmon are frequently used in the southern 
p/ne region when Jocul tiinhcr for thoir iininufiicturc is accessible. 
They are preferred because they are inexpensive and hold well 
in a cut. They may be made by the sawyers as needed or by 
contract. They are ordinarily 6 or 8 inches long, or 3| inches 
wide and 1 inch in thickness at the head. 

Felling crews in the Northwest usually carry two long and 
thrc(5 short wculges and log-makers, five bucking wedges. In 
other regions where the timb(‘r is of medium size the sawyers 
use from two to four wedges. From four to five wooden wedges 
per day are r(‘quir(‘d by a saw crew of two men. 

M(‘tal wedges an* eith(*r carried by the fallers in a small canvas 
sack slung over the shoulder, or one is histc'ned at each (‘iid of a 
piece of luiy wire, 3 or 4 feet long. Woo(l(‘n wi'dges are carried 
in th(’ hip pockets of the workm(*n. 


fi: 
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Fid. 12. — A Spring Board used l\v Fullors in tlu*. Nortliwest. 


MAULS AND SLEDCJES 

Iron wedgi's may be driven with a woodi'n maul made by the 
camp blacksmith from hard maple, yellow birch or any tough 
wood. A common form used in Maine is made* from a round 
tree section, 6 inches in diameter and from 26 to 30 inches long. 
An 8-inch head is h'ft on one end of the s(*ction and tlu* remainder 
is trimmed down to a diaim'ter of .2 inches to form a handle. 
The head may or may not be liound with iron hoops to prevent 
splitting. Steel sledge hammers of 8 or 10 pounds’ weight are 
used in the Northwest for driving metal wedges. Wooden wedges 
are driven either with an a.x or a sledge. 


SPRING BOARDS 

These are used only in the Northwest, and serve as plat- 
forms on which notehers and fallers stand when performing 
their work. The spring board with the spur uppermost is thrust 
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into a horizontal notch cut into the tree. When the faller’s 
weight is applied to the outer end of the board the spur is forced 
into the wood, preventing the board from slipping and allowing 
it to be swung around, the spur acting as a hinge. Spring boards 
usually are made in the camp blacksmith shop. 

KILHIG OK SAMPSON 

This tool is used as a lever to aid in directing the fall of a tree. 
It consists of a pole 3 or 4 inches in dianuder and from S to Ki 



Fig. 13. — A Kilhig or Sampson used in directing the Fall of a Tree. 


feet long, either sharpened, or armed on one end with a spike. 
The pointed end of the pole is placed in a notch in the tree 
trunk from 5 to 8 feet above ground, the free end projecting 
downward to a point 10 or 12 inches above the ground where 
it is supjxirted on a peavey handle or a pole the lower end of 
which is firmly planted in the ground. A lal)or(‘r grasps the 
free end of the peavey handle and by pressing forward is able 
to exert a strong pressure against the bole of the tree. Kilhigs 
are frequently made as needed by the saw crew since it is easier 
to cut a pole than it is to carry one. This tool is in common 
use in the Northeast. There are several patent tools of similar 
character used in European forests but they have not met with 
fa^or in this country.- 
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TREE FALLER 

The tree fallcr or jack (Fig. 14) has been introduced on the 
Pacific Cvoast to enable fallers to throw trees in any direction 
regardips of lean. It consists of two I(!V(*r-arnis which are 
spread by means of a lever-actuated scr(‘w. The arms rest on an 
oscillating plate, which serves to increase the bearing surface. The 



Notch (left), and the Position of the Jaws wherj the Cut hiis been opened 
alH)ut Seven Inches. 

opening Ix'tween jaws, when fully extemh'd, is 7 inches. The 
weight of the tree faller is Kifi pounds, and is so constructed 
that it may b(' separated into two loads of nearly e(|ual weight 
for cjise in moving it from one tree to another. It has proved 
of especial service in throwing timlxa' whi(4i is lu'avy when it 
has been necessary to change the normal direction of fall because 
of dang(T of (‘xcessive breakage due to bad ground conditions. 

(JUN STICK 

Fallers in the redwood n'gion sometinu's use a gun stick to 
determine the direction of fall of a tree that has been undercut. 
The usual hmgth of a gun stick is S fc(‘t oviTall, although 10-foot 
sticks are sometimes us('d when very large timber is being felled. 
Two types arc in common use, Fig. Ifia being preferred by some 
because the wood on the “diamond " on Fig. 156 sometimes 
swells during wet weather and does not work easily. A faller 
standing Wtween the extended legs of the gun stick, which he 
grasps about 3 feet from the ends, places a leg at each outer 
corner of the undercut. Holding the stick firmly against the 



WOODWORKERS’ TOOLS AND EQUIPMENT 95 

tree, he stoops down until he can sight from tlie bolt to the rivet, 
which line of sight indicates the direction in which the tree will 
fall provided it stands straight and the undercut lias been made 
properly. If the direction of fall is to be altered, on(‘ leg of the 
gun stick is slipped around the tree, until tlu' desinnl din'ction of 
sight is attained. The [loint on the tree* at which the shifted 
leg touches indicates the outer edge of the revised undiTcut. 



Fig. 15 — Two Types of Gun Sticks used hy Redwood FallorR. 

MEASURING STICKS 

The measuring sticks carried liy log-makers usually are 8 feet 
long, where logs 24 feet and under are being cut. In tht; North- 
west th(‘y often arc 10 feet long. They may lx* made by the 
sawyers from a straight sapling with little taper, or by the camp 
blacksmith from squan^I sticks which are cut to exact length and 
on which marks are placed at two-foot intiirvals. L'iil(*ss wooden 
measuring sticks are metal-tipped, or have a nail driven in each 
end, the buckers are apt to chop off one end when marking off log 
lengths on the bole. Sticks .shortein'd in this manner are often 
the cause of logs l)eing cut to improper lengths. It can be cor- 
rected by allowing buckers to use only those sticjks which are 
furnished by the company and the length of which is freijuently 
checked by the saw boss. A measuring stick made from 1/4 
inch round iron is an excellent substitute for the wooden ones. 
It is light in weight, cannot be shortened by carelessly chopping 
off the ends, and when not in use may be stuck upright in the 
ground near at band. 
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PEAVEY 

The peavey is used as a a lever to handle logs, and is an indis- 
pensable part of a logger’s equipment. The standard maple or 
ash lidndle is .5, 5^ or 6 feet long, but it may be made in special 

lengths from 4^ to 8 feet. 
There are two types, namely, 
the socket peavey and the clip 
peavey. 

The handle of the first is 
fitted into a socket, which is 
armed on the lower end with a 
pike, and on the upper end of 
the socket is a clasp to which 
the hook is bolted. 

The s(‘cond has a pike driven 
into the (md of the handle, which 
is bound with a metal band to 
prev(‘nt the wood from splitting. 
Th(‘ hook is attached to a clip 
or clasp independent of the pike. 

The hooks are of three type.s, namely, “round bill,” “duck bill” 
and “chisel.” Th(‘ round bill is preferred for summer work 
because it do(‘s not stick in the log; the 
duck bill is best for frozen timber as it 
will penetrate the wooel more rendily than 
the other forms; the chisel point is in lim- 
ited use. 

CANT HOOKS 

Cant hooks are useel for purposes simi- 
lar to the peavey, although they are 
employed more around mills and in hand- 
ling sawed timber than in hanelling logs. 

Standard hanelles are 4^, 5 and 5i fee^t in pjQ, 17.— A Cant Hook, 
length. They are shod on the end with a 
heavy band of iron, carrying on its under side a “toe” which 
replaces the pike on the peavey. A hook of the same character 
aa that on the peavey is fastened to the handle by a clasp. 




HOOK 

Fig. 10. — A Soeki^t Peuvoy. 
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PICKAROON 

Laborers engaged in bringing crossties, stave l)olts and other 
timber down steep slopes often use a pickarooii, which has a 
handle 36 or 38 inches long on the end of which is atU^hed a 
head with a recurved pike. These heads are frequently made 
from worn-out ax heads by removing a portion of the cutting 
edge. 


UNDEUCUTTERS 

The undercutter is a tool used by the “bucker” or log-maker 
in the Northwest. It serves as a support for tlu' saw vvlum 
making an undercut on a fallen tree. 

It Ls a round or flat rod of iron 
about 2 feet long with a head on one 
end and single or double claws on 
the other. These claws are sharj) and 
are driv(‘n into the side of th(‘ bob'. 

Sliding on this rod is a block carrying 
a milled wheel which can be rais(‘d or 
low(?red to accommodate the (lepth of 
cut, and on this the back of th(' saw 
rests. Uuckers fre(juently dispense* 
with undercutters b(‘(!aus(‘ of the 
annoyance of carrying them and in- 
sert the bit of an ax in the* bole in 
such a way that the ax handle se‘rves 
as a base on which the back of the 
saw may ride. 



Flo. IS, — A 'J'yj)c (jf IJtidfr- 
futU^r uscid in tlu; J’acifio 
(’oiust t'orost-s. a ia the 
saw l)liid(‘ resting on the} 
milled whei;l. 


USE OF KEROSENE 

In felling coniferous woods, r(‘sin colle*cts on the* saw and sof)n 
causes it to bind. This is remedie'd by the use of kerosene. 
Fallers and log-makers in the pine forests of the South carry a 
pint bottle of kerosene, fitted with a stopper made from green 
pine needles. The crew usually keeps a gallon can near at hand 
from which to replenish its supply. At frequent intervals the 
saw is sprinkled on both sides with the oil. A crew cutting from 
12,000 to 15,000 feet log scale, daily, will use from one and one- 
half to three pints of kerosene. Four gallons per week is re- 
garck^d as a liberal allawance. 
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FELLING AND LOG-MAKING 

SEASON 

Tho period of the year in which felling is done is governed by 
climatic conditions and by the method of logging followed. 

Where loggers rely on a heavy snowfall to furnish a bottom 
for transporting logs, felling begins in the late summer or early 
fall and continu(‘s until the snow becomes too dtu'p for profit- 
able skidding, which is about the middle or latter part of De- 
cember. 

On railroad operations in the Northern States, billing is carried 
on throughout the greater part of the year, ceasing only when 
the snow becorm's too deep for operation, or when decmied ad- 
visiible h(‘caus(‘ of mark(‘t conditions. 

In the coniferous for(‘sts of the South and in tlu' Northwest, 
felling is carried on the y(‘ar round as weather conditions seldom 
interfere seriously with logging. 

Hardwood felling may continue throughout the year. Owing 
to the fact that the sapwood of species such as hickory is subject 
to insect damage^ if cut during the summer months, the season 
of b’lling may be r(\stricted to the resting period of the tree, although 
hardwoods can be cut safely at any season if they are manu- 
factured in a short time and the lumber w(‘ll piled and seasoned. 
The galleries made in sap wood by insects afford an entrance 

' Cert;ain species of ambrosia beetles, "sawyers” and timber worms are very 
destructive to the sapwood of felled hardwood and coniferous timl)er during a 
iwrtion of the year. The danger of attack Ls grcate.st in timber cut during the 
fall and winter and left on the ground or in close piles, during the early spring 
juid summer; also to trees cut during the warm season. The presence of 
bark is necessary for infestation by most of these insects and the danger can be 
largely avoided by not allowing the logs to accumulate during the danger season, 
or by Imrking such as cannot be removed within a few weeks. (A detailed dis- 
cussion of these problems may be found in various publications of the U. S. 
Bureau of Entomology.) 
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woody structure adapts itself to the gradual shrinkage with a 
minimum amount of checking. Some loggers apply a coat of 
thick whitewash to hardwood logs to prevent end checking. 
Others use a preparation composed of one part lamp black to 
sixty parts of rosin. The mixture should be heated but not boiled, 
then thoroijfi;hly stirred, and a coat 1/8 inch thick applied. 

These preparations should not be applied until the moisture 
has ceased to ooze from the log. 

DEADENING 

Deadening or girdling consists in cutting a ring around the tree 
deep enough to penetrate to the heartwood. This ring is made 
just al)ove the root swelling, approximately at the sawing point. 

The deadening of trees reduces the water content of the boles 
and renders them light(‘r in weight. It is seldom resorted to 
with most species, because those which cannot be floated when 
cut in the ordinary way are either left standing or are hauled 
by rail to the mill. Green cypress timber does not float well, 
hence deadening or girdling is universal when timber is floated 
to the mill. Even when cypress timber is railroaded it is 
usually girdled because (1) the logs will then float in the 
mill pond, (2) the sapwood is rendered somewhat tougher and 
skidding tongs do not pull out so readily, and (3) the heartwood 
in green timber swells during cutting and binds the saw. 

Logging in cypress swamps is carried on throughout the year 
and some girdle timber at any convenient time, although the 
sapwood is more subject to insect attacks at certain seasons. 
The greatest damage occurs during the months from May to Sep- 
tember, inclusive^ Girdling precedes felling from a few weeks 
to several months and gencTally is done by contract for a given 
sum per tree. One man will girdle about twenty-five trees per 
day. 

DIRECTION OF FALL 

This should be governed by the following factors: 

(1) The lean of the tree. A straight or slightly leaning tree 
may be sawed to fall in any direction by the use of wedges. 
Heavily leaning trees can be thrown by the same means in any 

* Hopkins, A. D.; Pinhole Injuty to Girdled Cypniss in the South Atlantio 
States. U. S, Bureau of Entomology, Cir. No. 82, 1907. 
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one of three directions, namely, as it leans or to either side. 
Where a tree leans only slightly and its inclination cannot be 
determined readily by the eye, an ax handle held 8iis|xmded like 
a plumb line between the line of sight and the tree will serve as 
an indicator. , 

In determining the direction of fall the clioice is inflii(*nced by 
the shape of the crown. Very few crowns are syinnwtrical, 
one side often being heavier than the other, because of Ix'tter 
light conditions. This preponderance of weight on one* side acts 
as a powerful lever and, th(*refore, must lx* considcTcd by the 
faller. 

(2) The avoidance of lodging one tree in another. 

(3) The selection of a spot where the boh' will not be broken 
on stumps, rocks or other objc'cts. This rc'quires s})e(‘ial Jitten- 
tion in handling large or l)rittl(‘ timber. In yellow piiu' tin* loss 
from this source may Ix' 1 ])er cent of the total, whih' in w('stern 
red cedar it is often from 15 to 20 pi'r cc'nt, and in rt'dwood ('ven 
higher. Boh'S of the latter ar(' sometiuK's so badly damaged 
in felling that th('y are worthless. A bed for n'dwood is fre- 
(piently made by levc'ling the ground and cov(‘ring it with brush. 

(4) The simplification of skidding work. In brushy regions 
it is desirable to fell trees parallel to the skidding trail, since' this 
aids the teamster in getting out the logs. Timlx'r cut for snaking 
with power skidders should be fc'lh'd away from or toward the 
direction of haul, especially if long timber is Ix'ing handled, 
because it is difficult to drag out logs that are place'd otlu'rwisc. 
Timber on slopes should be felled either uj) or down according 
to the location of the nearest accessible skidding trail. Trees 
felled up ste('p slopef? are less subject to bn'akage bi'caust^ the 
distance of fall is less. It is, how('V('r, a mor(' dangerous method 
because the trees may shoot down the slojx*. 

ORGANIZATION OF CREWS 

The organization of crews for felling and log-making differs in 
the various forest regions. Sawyers in the Lake Stak's often 
work in crews of two under the direct supervision of a saw boss, who 
keeps a close check on the work, assigns each crew to a given 
territory, specifies the lengths of logs and sees that waste does not 
occur in cutting. 

Ip southern pine operations a similar plan may be followed. 
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th(‘ siiwyers being responsible to the logging boss or to a con- 
tractor irLst('a(l of a saw boss; or two or three saw crews may be 
in charg(‘ of a sub-foreman, called a ‘‘chipper and notcher/’ who 
notches tre(\s for felling, marks off the log lengths, and keeps a 
record hf the ntnount cut by each crew. The duty of the sawyers 
is to fell the tiniher and to cut it up into logs. 

In Maine, fellinfj; often is in charge of a sub-foreman called 
the “head chopper" who is the boss of a yarding crew, which 



By permission U. S. Forest Service. 

1 1 ( 1 . 19. — Graph showing the Effect of Slope on the Output of Felling Crews. 
Inlanc] Enipin^ 

includes two talh'rs, the swampers, teamster, sled tender and 
skidway man. The head choppea* notcln^s tlie trees, lays off the 
log leiigtlis and dir(‘cts the work of tin* 3’urding crew. 

On the Pacific Coast notching. f(‘lling and log-making may lx* 
p(Tform«‘(l l)y s(‘})arate cr(‘ws. A notclier, who sele(*ts the trees 
to be lelU'd and makes tlu* und(Teut, is assigmxl to each j'arding 
crew. Two fallers then cut the timber and the notcher marks 
off th(' log lengths for the guidance of the buckers who follow. 
The latter work singly, and two or three are required for each 
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felling crew. On some operations a notehor is not oin ployed > 
the undercut being made by the fallcrs. This is now considered 
the best method. 

The output per falling crc'w or falling and bucking crew is in- 
fluenced by the character of the to/)ograj)hy, 1 ]j(‘ aiiiount’of brush 
and windfaJ], the size of the timber, the season of the year, the 
method of payment, and the effective time put in by the cn'W. 
The steeper the slope or the rougher the U)ttom, the lowcT the 
output |H‘r crew bt‘cause of the greater ditlieulty of gi'tting around 
and the greater care which must be exercis(‘d in f(‘lling th(‘ timb(‘r to 
prevent breakage. The elb'ct of slope uj)on outi)ut is shown 
graphically in Fig. 10. Heavy brush and windfall also reduc(‘ 
the output of a crew because' of the grt‘at(‘r amount of swamping 
required before a tree can be felled and because' gre'ate'r care' must 
bo exercised to pre'vent bre*akage'. Sawing stuelie*s maele' in the 
Inland Empire' show that the' emtput pe'r e'le'w ine-re'ase's with an 
increase in the diame'te'r bre'ast high of the' tre'e', until diameters 
of 34 or 30 ine'hes are reae'lu'el, at which point the output begins 
to dee'line. This is probably elue' to the' gre'eter ameaint of rest 
ree[uir('d when the' larger tre'e'S are fe'lled. Ave'iage'-size'el trees 
can be fe'lh'el withe)ut stopping to re'st, while' the large'r ones 
recpiire e)ne or more re'sting pe'rioels in whie'h the' falle'rs caii ‘h'atch 
their breath.” Se'c Figs. 10 anel 20. 4'inibe'r cuts more' e'asily 
in the summer than in the winte'r, be'e'au.se* frozen timlx'r is hareler 
to e'ut; also, we)rkme'n’s muse*le's are' me)re' supple' (luring the' warm 
months than during the' e'e)ld be'e-aeise' they do not bee'ome'e'hille'd dur- 
ing the resting {)('rioel. Falle'rs and bucke'is woi king e)n a, e*e)ntract 
biisis will do more work than those' who are' paid a state'ei wage'.’ 
The effective time' put in by a e're'w is de te rmine'd not only by the 
recognized hours e>f labor, but aFo ly the' elistarice' which tiu' work- 
men must walk from e*amp to tlie job, since if the' distajie'.e' is 1 
mile or more*, fre)m 10 te) 20 pe'r e'e'eO of the' working elay may 
l>e consumed in going to and returning from the job. 

The ave'rage* day’s work for two men felling, faicking and 
swamping lodgepole and otiu'r small timber, ninning from fifteen 
to sixteen logs per thousand board fe'e't is from 4000 to .5(K)0 })oard 
fee*t; in small yellow pine limber, running from twelve' to fifte'en 
logs per thousand, from 7(K)0 to 75(X) fe'e t, and wliere logs run 
from six to ton per thousand, from 10,000 to 15,000 feet. Two 
» Fig. 20. 
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fallcrs will average about 5000 feet, log scale, daily, in eastern 
spruce, about 10,000 feet in southern hardwoods, and from 
25,000 to 30,(XX) feet in Douglas fir. Buckers on the Pacific 
Coast average from 12,000 to 15,000 feet each, per day. 



put of F(!llinK ii»<l LoK-iniikiiig Crews. Inland Empire. 


CUTTING AREAS 

Sawyers working on a wage basis may not be assigned to 
specific liounds, but cut where the foreman of the camp or the 
• saw boss direct. When the work is done by contract, fallers 
are assigned to definite bounds in order to facilitate the measure- 
ment of the cut timber and to insure the felling of all merchant- 
able timber; otherwise the workmen may leave trees which arc 
difficult to cut or which would entail so much labor that their 
daily earnings would be reduced. 
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NOTCHING 

A wedge-shaped notch or undercut is made on th(‘ trunk in 
the direction of fall, to guide the tree and to prevent the l)ole 
from splitting before it is eoinp(‘tely silvered from th(% stump. 
It has a horizontal base extending slightly piust tlu‘ center of the 
tree if felling is done with the ax, and from one-fifth to one- 
fourth of the diameter when felling is doin' witli tlie saw. The 
undercut on trees that lean heavily in the felling direction is 



Vi. 


Fig. 21. — The Undercut on a Doughus Fir 'free. 'J'hc ffill(*rs ani ntand- 
ing on .si)ring board.s to enable them to make the (Uit alx)ve tlie root swelling. 
Wa.shington. 

made deeper than u.sual in order to insun' a ch'nn lireak. On 
tho.se that lean away from the fi'lling din'ction a small notch is 
cut because it gives the wedges greater power. In felling large 
redwood the sloping face of tin' undercut is sorni'times made 
below the horizontal cut insti'ad of abovi? it in order to avoid 
the waste of timber which would occur if the usual method were 
followed. 

The notch is placed from 2 to 4 inches below the point at 
which the felling cut is .started on the opposite side. Its height 
above ground is detormined entirely by the policy of the logger 
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regarding stump heights. Notches may be cut with the ax, 
but the horizontal cut usually is made with a saw and the notch 
completed with an ax. 

Hardwood timber, if irnproporly notched, pulls long splinters 
from the heartwood. This may be overcome by continuing the 
center of the undercut into the h(;art of the tree. When the tree 
is severed on the opposite side a clean break will result. 

On small- and m(^dium-sized timber the notch can readily bo 
cut by a workman standing on the ground. A form of scaffold 
must be j)rovid('d for notching and felling large timber and for 
this purpose spring boards are used. When trees of very large 
size 8U(di as redwoods an* cut tlu^ spring board may be* replaced 
by a scaffold supported either on spring boards or on timbers. 

FELLING 

With the Ax, — 'Khe ax was us(’d almost exclusiv(‘ly as a felling 
tool during the early ])(*riod of logging in tin* United States and 
is still used for small tre(\s. In felling with an ax, tla* opi'ration 
l)(‘gins by cutting a w(‘dge-shaped notch opposite* and slightly 
higher than the undercut. This cut is continued towards the 
center of the bole until the tree* falls. W('dg(*s cannot be used 
in felling with the ax, tluTcfore, it is more* difficult to throw a 
tree in any direction (‘xcept that in which it leans. It is estima- 
ted that from 10 te) 20 boarel fe‘e‘t per tre'e* of spruce is lost when 
the ax is use*d exclusively for felling anel log-making. 

With thv Ax and Saw. — This ine*the)d is now unive'rsally used 
for me*eliuni- anel large'-sizenl timber l>e*c;iuse* a le)ss both of time 
and wood occurs in using the ax alone*. The* use* of a e*roSvS-e‘Ut 
saw increase's by iibout 10 per cent the number of trees a given 
saw crew can fell in a elay. 

When the* bark e’ontains sanel or othe’r gritty substance^s it is 
customary te> re'ineeve* it from the base of the tree at the point 
where the saw e'ut is to be made. The kSuw cut is then started 
on a level with or slightly above*, and oppeesite* the unde*rcut. 
When the saw has buried itself, woode*n or iron we*dges are driven 
in Ix'hind it te> pre*ve‘nt bineling. As sawing proceeds the weelge 
point is made te) feelleew the back of the saw by occasional blo-ws 
from an ax e)r a sle*elge. Sawing in a direction parallel with the 
undercut progresse*s until the tree Wgins to fall, whereupon 
one sawyer wdthdraw's the Siiw and both seek a place of safqty. 
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On very large timber, fallen? first saw deeply on both sides of 
the undercut, then saw around the tree, making the bust cut on 
the back side of the bole parallel to the' undercut. 

Trees with rotten liearts recpiiri' dilTert'iit treatimmt from 
sound ones because the d(‘cayi‘d boh* is a|)t to give way before^ it 
is severed from the stump. A cut a few inclu's deep is made 
around the tree and tluai the 1)()1(‘ is st'vered from the rear as in 
felling sound tim])er. Kvaai if the bole giv(‘s way bt'fore the cut 
is completed it seldom splits badly, lulling during high winds 
is accomplished in the same manma’. 'Fhe direction of fall under 
either of the above circumstances oftiai cannot be determined 
accurately, and the work is considennl hazfirdous. 

When timber is felled in a direction otlua' than that in which 
it leans the falha* l(‘av(‘s tin* most wood Ix'twiaai tlu' saw cut and 
the undercut on the side opposite* to that in which the tree* leans. 
This tends to |)ull the tnx* in the* desired direction. 

STUMP UKKJHTS 

There is no ruh' oth(*r than a commiTcial one legulating stump 
heights in difTerent sections of the' country. Lf)gg(‘rH in early 
days cut very high stum])s in order to avoid root swellings, pitchy 
butts and other defects. 

The gre'atest waste from this source' occurred in the* Pacific 
Coast fore\sts where* stumps sometime's frenn 15 to IS fe'ct high 
were left by the* (*arly logging ope*rators. Twe'lve theiusand boarel 
fe*et of merchantable* timlx'r per acre was neit an excessive jimount 
to be waste*el in this manner. At the pre*s(*nt time* sound stumps 
seldom exceed 3 or *4 fe*et in he‘ight. (yonifeTous spe*(iie*s, like 
w(*stern larch, often are so pite*hy in the butt that freim 4 to 0 feet 
must be left in the^ stump when the* timber is to be* transporte'd 
by water. In the ye'llow pine forests of the South the* stumps 
are cut from IG to 24 inche's high; in the* spruce* rc*gion of the 
Northca.st they often are frenn 10 to 12 inche*s. 

The tendency in all sections is to reduce the* h(*ight of stumps 
on sound timber to the lowe'st peiint practicalile*. It is not prof- 
itable to cut a low stump on most s|)ecie*s whe'n tlu* butt is rot- 
ten, because a large portion of it may be trimmed off and thrown 
away during the proce.ss of manufacture. Saws cannot be kept 
as sharp on very low .stumps as on those of medium height since 
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grit dulls the saw, especially in a sandy soil. Sawyers cutting 
very low stumps cannot cut as much timber per day because 
the work is more; fatiguing, cons(,*quently the decrease in the cut 
of a saw crew dm? to low stumps inay reach 15 per cent in 
mediurn'-sized ti?rib(*r. 

The geru'ral riih; on tlie National Forests is that the stumps 
shall not (‘xc(‘(‘d 18 inches in height. Lower stumps may be 
required at tlw diserc'tion of the inspectors. The stump height 
on slopes should b(‘ dotermiiied at the contour line. 

LOO-MAKING 

UtiUznlion of the Tree. — d’ho hole usually is the most valuable 
portion of tlu* tree, howev(‘r, the curly stumps of black walnut 
and oth(T species an? highly este(?med for cabiru't work. In 
many localities, rough tops and limbs are cut to a diameter 
of from 2 to 4 inch(*s for finnvood, pulpwood, charcoal burning 
and destructive' distillation. Faggots are not utilize'd in this 
country. 

The portion of the bole whicli is removed from the forest is 
influenced by the location of the timlx'r with n'h'n'iK?!' lx)th to 
the manufa(?turing plant and to marke'ts. The lumberman with 
accessible timix'r may be able to bandit' low-gratle logs which an 
operator with a less favorabh; lot^ation tjould not bring out profit- 
ably. 

The transportation charge for carrying lumlier to markets 
is also a powi'rful factor in determining the exti'iit of utilization, 
inasmuch as all gradt's of a givt'ii sfx'cit's pay the same frt'ight 
rate and when the latter is high, low grades cannot be shipped 
at a profit. An intt'resting example is that of tht' shorth'af and 
longleaf pines of the South. Hoth species usually are sold at the 
same price f.o.b. at a given mill, but siiu'e lorigh'af weighs more per 
thousand feet, in some ca.ses 300 pounds on a given item, the 
fri'ight cliarge to market is greater and Ix'nce shortleaf can be 
shipped to more distant markets, or a lower average grade can 
be manufactured and the same profits secured as in the case of 
longleaf. 

Crooks, knots, pitch, worm holes and other defects arc factors 
that influence' the amount of bole taken. The extent and char- 
acter of the defects that a log may contain and still be mer- 
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chantable is governed by the species and the use to which the 
timber is to be put. Chestnut lumber containing many “pin- 
worm holes,” has a market value both for veneer backing and 
for the manufacture of tanning extract if the timber is otherwise 
sound. On the other hand, oak with similar defects briitgs a low 
price because its physical properties do not fit it for many j)ur- 
poses. Defective logs of white pine, yellow ])oplar ami other 
woods suitable for the manufacture of box material may be 
utilized because the limd)er is cut into short h'ngths and tli(‘ 
unsound portions eliminated, while logs of y(‘Ilow pine with 
similar or fewer defects are freqmaitly valuelc'ss for this purpos(^ 
because the wood is heavy, making high(‘r freight charge's on tlu‘ 
package, and southern ye'llow pine crate's, whe'ii plae*e‘el in e*olel 
storage, taint dairy proelucts, e'ggs anel ce'rtain e)(he'r fooelstuflfs. 

The amount of bole taken elepemels on the* ullimate use of 
the timber. This is well illustrateel in cutting white oak for 
rived stave bolts whie*h are sjdit along the* line* e)f the menlullary 
rays. Since the timbe'r must be straight-graine*el anel free from 
knots, only the* choice*st cuts are taken and a large; part of the 
bole often is h'ft in the fore*st. 

Market conditions are a pote'iit factor in regulating the mini- 
mum size and e-liaracter of timbe*r that e*an be* hanelle*el profitably. 
High-grade* logs proeluce a .sufficient pe'rce'iitage* of leiw-graele 
lumber to supply a dull marke*t, while* a brisk ele*manel enabh'S 
the logger to bring out a large i)e*r ce*nt of his inferior material 
because it can lie solel for enough to e*e)ve‘r the* ceist of manufae> 
ture and yield a small profit, (df)se utilization will not be* general 
until the public is prepareel to pay highe-r prie*e'S for lumbe'r. 

Log Lengths. — Bililders conside*r eve*n le'ngths of from 10 to 24 
feet most aelvantag(*ous anel the*8e* have e*ome to be* re*e*ognize‘el in 
lumber markets as standarel. Mills hanelling small- anel me*eJiurn- 
sized timber which is skielde*el by animals, cut the*ir logs into 
the above lengths in the forest, while those manufacturing long 
timbers or using jX)wer skielding machine's either bring in bgs 
varying from 24 to 60 feet in length or the entire bole to a top 
diameter of from 4 to G inches. These logs may be cut into 
shorter lengths at the railroad or landing but delivery at the mill 
of long logs is considered pre'ferable for crooked or defective 
timber since the loss from im propter division of the boles can be 
reduced. An experienced man at the mill can cut tho boles into 
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log lengths more rapidly and economically with a power machine 
than can th(? bucker in the woods, and special orders for unusual 
lengths can filled without loss of time. 

Logs to b(! rafted down large streams should be cut into long 
lengths, du'caiise the raft can be built stronger and cheaper. 

The transf)ortation of long logs out of the forest is destructive 
to young growth because* their length requires considerable 
swamping for animal transportation, and when a ground system 
of power skidding is used a large amount of young growth is 
broken or bruis(‘(l before the log reaches the run down which it 
pass(!s to th(‘ machine. 

Th(j ‘M)oard^’ mills in tl»e yedlow pine n'gion cut logs into 
standard lengths a large* percentage! being 12, 14 and 10 feet. 
The “timber” mills cut longer logs to meet their special re- 
quircme‘nts. 

Cypress ope'rators who railroad their timber to the mill cut 
logs into standard le'ngths be‘tw(‘en 10 anel 20 fe‘e*t. On pull- 
boat operations whe-re logs are lloateel to the mill the whole trunk 
or 30- to hO-foot logs are skidd(*d. 

Hardwood logs raft(*el down the* Ohio riveT anel other largo 
streams are* e*ut into lengths e)f from 40 te) 00 fe*et, while* on small 
streams and on railroad operations standard-length logs are the 
rule. 

In the Adirondack mountains spruce logs which are to be 
manufacture'el into lumber are cut chielly into lengths of 10, 12, 
13, 14 anel 10 fe*et, and those* for pulp manufacture into even lengths 
of 14 ft‘et or me)re. In Maine spruce* is cut either into standard 
lengths, or the* butt cut is made from 30 to 40 feet long and the 
remainder left in a top log which is taken to a diameter of 4 or 
5 inches. 

White pine is large'ly cut into standard le*ngths. 

Douglas fir on the Pae-ifie! Coast is cut into logs ranging in 
length from 20 to 00 fe*(*t and sometimes longe*r. The customary 
lengths range up to 40 fe'ct with a high percentage of 32-foot logs. 

In the redwood re'gion about one-fourth of the logs are cut 
16 fe(‘t long. The ren\ainder are cut into lengths of 18, 20, 24, 
32 and 40 feet. The longer lengths are cut from the smaller 
trees. 

Method , — The first step in log-making is to cut the limbs 
from that portion of the bole which is to be utilized. This is 
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done with an ax by a member of the saw crew or by a special 
man called a swamper, knotter or liml)er. The lx)le is then 
laid off into log lengths either by the head sawyer or by the 
“chipper” who uses an 8- or 10- foot measuring stick. 

In log-making there are several probh'ms which the workmen 
must solve depending on the position of the felled tree. 

(1) When the tree lies flat on the ground, bucking-up is a 
simple matter as the sawyers start their cut on th(' lowi'r or up- 
per part of the bole at the marked point and continue until 
the log is severed from the bole. When tli(‘ saw b(‘gins to bind 
wedges are driven into the cut and made to follow the saw by 
an occasional blow from an ax or maul. Binding often is over- 
come by felling the tre(‘ across a log. 

(2) When the bole is supported at one end, car(‘ must Ix' 
exerci.S(‘d to avoid splitting slabs from th(‘ under side. This is 
accomplished by making a cut 2 or 3 inches deep on the under 
side of the bole. In addition the log may have its fr(‘e end sup- 
ported by a false work of logs, or by a lu^avy stick plac(‘d in a 
vertical |K)sition directly under it. The saw cut is tlnai start(‘d 
on the upper face and continued until the log br(*aks off from 
its own weight. 

(3) When the bole is supported at both ends tin* cut is usually 
started on th(‘ under .side and contimnal until it exb'iids one- 
half or two-thirds of the distance through the log. A cut is 
then started on the upper side of tin* bole and contimaxl until 
the log is severed. The lx)le is often .supportetl by lu'avy sticks 
placed in a vertical position under both sides of the cut. 

(4) When the bole is .sprung b(‘tw(‘en tree's or stumps the 
general practice is to* make a d(‘ep cut on the* concave face and 
then to .saw or choj) on the outer face, ('aution is reeiuired 
where trees are badly strained because they may break with 
considerable force and injure workmen. 

In small- and medium-sized timber it is generally the duty of 
the felling crew to cut the bole into logs as soon as the tree has 
been felled. An exception to this occurs where the bark of 
trees such as hemlock, chestnut oak and tanbark oak are sought 
for tanning purposes. In this case the felling of the trees and the 
stripping of the bark are done by a crew whose work may pre- 
cede the actual logging operation by several weeks. Log-mak- 
ing under these circunistances often is done by a separate crew. 
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Lof?-making in the large timber of the Pacific Coast has been 
developed along special lines. The large size of the timber 
prevents the use of a two-man crew unless a scaffold is constructed 
on which the men can stand. This is not necessary because one 
man wfth a 7- to 9-foot single-handled saw can cut logs to ad- 
vantage by standing on the ground. He starts his cut with the 
saw at an angle and gradually brings it towards the horizontal 
as it nears thc^ bottom of the log. Thick-barked timber requires 
spc^cial preparation before bucking-up because the bark is a great 
hindrance to the bucker. The practice in redwood forests is to 
remove the bark from the log and when the refuse is dry to burn 
over the area. Rucking-up is then carric'fl on by one man as 
described. The bark on Douglas fir logs t(‘nds to dull the saw 
and is removed along the line of the saw cut. 

Wedges are used to keep the saw from binding and kerosene 
is applied to the saw blades when necessary to free it from pitch. 

The equipment used for felling and log-making in small- to 
medium-sized timlxT consists of a cross-cut saw from 5^ to OJ fe('t 
long with two detac^hable handles; a douhle-bitb'd or single-bitted 
ax; two or more wooden or iron wedges; a measuring stick; a 
bottle of kerosene; and possibly a woodem maul or a sh'dge for 
driving wedges. 

Similar eepupment is used for large timber but the saws range 
in length from 8 to 18 fec't. Spring boards also are required 
where liigh stumps are cut. 

Power Bucking. — In the sugar pine forests of California, hand 
bucking is soimdiiiK'S sui)plemented by the use of the' power- 
driven steam dago.^ Th(‘ engine is moved under its own power 
to the vicinity of felled triH's which are to be cut into logs. A 
saw frame and saw are adjusted at the cutting point on the bole, 
the saw is then started and left to work automatically while two 
other frames are being adjusted at other cuts. Saws are run at 
al)Out 150 strokes per minute. 

A swamping crew precedes the saw crew and trims the felled 
trees, throwing the brush to one side to give room for the ma- 
chines. There is a decided economy l>oth of time and labor in 
the use of the compressed-air machine. Nine men are required 
to operate it and the daily capacity is from 125,000 to 140,000 
board feet, with a maximum output under favorable circum- 
* See page 90. 
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stsuccs of 160,000 feet. From fifteen to seventeen men would 
be required to secure the same output with hand labor, and the 
labor charge would considerably exceed the cost of op(*ration and 
maintenance of the machine. Some difficulty is exj)erienced in 
operating during cold weather becau.se the moisture fre'^zes on 
the cylinder and piston and interferes with the action of the 
latter. 

An endless chain saw is used to cut logs into shingle-bolt lengths 
in the redwood fore.st region and also to cr()s.s-cut logs at the mill. 
It is especially adapted for the fonvK'r work, whiTe very large 
timber is to be cut into short hmgths, because several cuts can 
be made at each set-up of the machine. 


WASTE IN loo-making’ 

Inefficient saw crews under improper supervision often cause 
a waste of timber by car(‘li‘ss sel(‘ction of log lengths. 

Crook or Sweep. — Waste muirly always occurs in the division of 
a bole having crook or sweep. It is more siTious in small than in 
large timber because' the percentage of loss in slabbing at the mill is 
much greater. Pronounced sweeps should be cut from the bole 
and left in the woods and wlu'n it is not deep it should be left 
on the end of the* log when* tlu'n' will Ix' the minimum loss in 
manufacture. Ix)gs with crook or swec'p are more* expensive 
to handle both in the forest and at the mill than straight logs of 
the .same diamet(*r and h'ngth l)ecause more lime is required to 
skid, to load on to the log cars and to handle' th(*m in the mill. 
The actual yic'ld of lumber is from 12 to 75 per cent l(*ss deiiending 
upon the per cc'nt rc'lation betwc'c-n the de[>th of sweep or crook 
and the diameter of the log.^ 

Forked Trees. — Another source of waste is the cutting up of 
forked trees. The chief faults of tlu^ sawyers in this rc'gard arc; 

(1) Felling the tree so that the lower fork is eitlu'r imbedded 
in the ground or .so j)laced that it is difficult to saw it properly. 
The line of least resistance is followed and the lower fork is left 
or a portion of it .sacrificed. (Fig. 22.) 

^ See Prolonging the Cut of Southern Pine, by fl. II. Chapman and R. C. 
Bryant. Yale University Pre.ss, New Haven, Conn., 1913. 

• See Fore.st Mensuration, by H. H. Chapman. John Wiley and Sons, 
Inc.^ New York, 1921. 
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on which the men can stand. This is not necessary because one 
man wfth a 7- to 9-foot single-handled saw can cut logs to ad- 
vantage by standing on the ground. He starts his cut with the 
saw at an angle and gradually brings it towards the horizontal 
as it nears thc^ bottom of the log. Thick-barked timber requires 
spc^cial preparation before bucking-up because the bark is a great 
hindrance to the bucker. The practice in redwood forests is to 
remove the bark from the log and when the refuse is dry to burn 
over the area. Rucking-up is then carric'fl on by one man as 
described. The bark on Douglas fir logs t(‘nds to dull the saw 
and is removed along the line of the saw cut. 

Wedges are used to keep the saw from binding and kerosene 
is applied to the saw blades when necessary to free it from pitch. 

The equipment used for felling and log-making in small- to 
medium-sized timlxT consists of a cross-cut saw from 5^ to OJ fe('t 
long with two detac^hable handles; a douhle-bitb'd or single-bitted 
ax; two or more wooden or iron wedges; a measuring stick; a 
bottle of kerosene; and possibly a woodem maul or a sh'dge for 
driving wedges. 

Similar eepupment is used for large timber but the saws range 
in length from 8 to 18 fec't. Spring boards also are required 
where liigh stumps are cut. 

Power Bucking. — In the sugar pine forests of California, hand 
bucking is soimdiiiK'S sui)plemented by the use of the' power- 
driven steam dago.^ Th(‘ engine is moved under its own power 
to the vicinity of felled triH's which are to be cut into logs. A 
saw frame and saw are adjusted at the cutting point on the bole, 
the saw is then started and left to work automatically while two 
other frames are being adjusted at other cuts. Saws are run at 
al)Out 150 strokes per minute. 

A swamping crew precedes the saw crew and trims the felled 
trees, throwing the brush to one side to give room for the ma- 
chines. There is a decided economy l>oth of time and labor in 
the use of the compressed-air machine. Nine men are required 
to operate it and the daily capacity is from 125,000 to 140,000 
board feet, with a maximum output under favorable circum- 
* See page 90. 



FELLING AND LOG-MAKING 


115 


log 16 inches and under in diameter and 4 inches for those of 
greater diameter. 

Workmen become careless and often do not cut 50 per cent of 
the logs the proper length. Where less than 2 inches are left 
for trimming length, the board is usually reducc'd 2 fe(*t iti length 
at the mill, while on those that are several inclu's too long th(' 
loss is also great. Inaccuracy in measuremc'nts is du(‘ to candi'ss 
measurement with the stick and to the use of one shortened by 
accidentally clipping off the end with the marker’s ax. 

The result of measuring 10(K) logs on the skidway of a southern 
yellow pine operation showed that only 42() logs W(‘re of the 
proper length, while 240 wen* too short and 333 wt'r(‘ from 1 
to 11 inches too long. The excess on the ends of s(‘veral logs 
was often suffici(*nt to have secun^d an additional 2 feet of iikt- 
chantable material had the bole lH*en carefully divided. 

Disregard of Quality. - liOg-makers fr(‘(iuently do not giv(^ 
sufficient attention to securing (piality as well as (luanl ity . Where 
timber has large limbs the g(‘neral practice* is to h'avc* the* greater 
part of th(* tops in the woods Ix'cause lumber of low grade only 
can be secured from thean. Log-makers fnapiently (‘X(‘rcise poor 
judgment in cutting tree's into logs and often fail to jipportion 
the bole so that the be'st portie)n Jind the* knotty portion are 
kept in sei)arate' le)gs. It is not une'onuuon to finel from 6 to 10 
fe*et of cle*ar bole put into a log with se*ve*ral linear fe*e*t e)f knotty 
material. This rwlie-y is e*ostly l)ee*au.se the value* of (he log is 
chiefly dete'rminevl by its poe)re*.st. se*ction. The* unive'rsal rule^ 
should be* to divide the bole so that (lie* cle*ar mate*rial will l)e' 
kept separate* from the rough anel defe'ctive*. It may ofteai prove 
more profitable* to wa*ste a few fe*et e)f rough log if b}'^ so doing the 
amount of high-graele* lumber can be* ine*re‘ase‘el. 

Waste,. — One form of wa,ste e*omme)nly obse*rve>d is shown 
in Fig. 23. Log-makers selelom ge) alK)ve* points whe*re one^ or 
more large limbs project out on one side* (see X). If the* log is 
15 or more inches in diameter and one siele; is fre-e* from knots, 
the cut should be extended 2 or 4 feet further up the tree*, say to 
'‘Y”, if that distance gives the prope*r log length. The lower 
side will yielel clear lumber fn*e from knots and cannot in any 
way depreciate the value of the log content, while the lumber- 
man secures the additional material on the gcxxl half of the log 
which otherwise would be wasted. If necessary, the portion 
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developed along special lines. The large size of the timber 
prevents the use of a two-man crew unless a scaffold is constructed 
on which the men can stand. This is not necessary because one 
man wfth a 7- to 9-foot single-handled saw can cut logs to ad- 
vantage by standing on the ground. He starts his cut with the 
saw at an angle and gradually brings it towards the horizontal 
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spc^cial preparation before bucking-up because the bark is a great 
hindrance to the bucker. The practice in redwood forests is to 
remove the bark from the log and when the refuse is dry to burn 
over the area. Rucking-up is then carric'fl on by one man as 
described. The bark on Douglas fir logs t(‘nds to dull the saw 
and is removed along the line of the saw cut. 

Wedges are used to keep the saw from binding and kerosene 
is applied to the saw blades when necessary to free it from pitch. 

The equipment used for felling and log-making in small- to 
medium-sized timlxT consists of a cross-cut saw from 5^ to OJ fe('t 
long with two detac^hable handles; a douhle-bitb'd or single-bitted 
ax; two or more wooden or iron wedges; a measuring stick; a 
bottle of kerosene; and possibly a woodem maul or a sh'dge for 
driving wedges. 

Similar eepupment is used for large timber but the saws range 
in length from 8 to 18 fec't. Spring boards also are required 
where liigh stumps are cut. 

Power Bucking. — In the sugar pine forests of California, hand 
bucking is soimdiiiK'S sui)plemented by the use of the' power- 
driven steam dago.^ Th(‘ engine is moved under its own power 
to the vicinity of felled triH's which are to be cut into logs. A 
saw frame and saw are adjusted at the cutting point on the bole, 
the saw is then started and left to work automatically while two 
other frames are being adjusted at other cuts. Saws are run at 
al)Out 150 strokes per minute. 

A swamping crew precedes the saw crew and trims the felled 
trees, throwing the brush to one side to give room for the ma- 
chines. There is a decided economy l>oth of time and labor in 
the use of the compressed-air machine. Nine men are required 
to operate it and the daily capacity is from 125,000 to 140,000 
board feet, with a maximum output under favorable circum- 
* See page 90. 
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In other sections of the country only the largest logs are rossed. 
The work is generally done with an ax by a member of 
the swamping crew. On heavy timber the barker not only 
removes the hark but also straightens slight crooks by cutting 
off sufficient wood to flatten the log so that wlien dragged, it 
will remain in proper position. 

Spruce logs intended for pulp manufacture are sometimes 
peeled in the forest because there is less wood wasted than when 
the work is done by machinery at the mill and the shipping weight 
is reduced by this means. 

Redwood logs are rossed in the forest More the boles arc made 
into logs because the thickness of the l)ark and its rough character 
not only impede log-making but arc* also a hindrance in trans- 
portation. 


SNIPING 

Previous to skidding, the forward end of a large log may Iw 
“sniped'’ or “nosed” that is, rounded off on the under side 
so that it will not catch on obstructions. Where the ground 
is rough and the log is likely to roll over, the entire front end 
is sniped. This work may be done by a sniper or by one of the 
swampers. The sniper generally prefers an ax with a 5- or 
6-pound head. 
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CHAPTER VII 

TRANSPORTATION 

Transportation represents a lar^e per cent of the total cost 
of delivering raw wood material at the mill or marked/ hence 
it is the loggers’ most important problt'm and the suece'sa or 
failure of the operation iisuall.y (h‘pends u})ori the* manner in which 
it is solved. Differences in wag(‘s or efficiency of labor, (‘haracter 
and size of tim})er (hardwoods or softwoods), the physical con- 
ditions under which the work is done and the topography of the 
region may cause some variation in log-making costs, yet on effi- 
cient operations the differ(‘nc(‘ b(‘tw(H‘n th(‘ high(\st and lowest 
costs is relatively small. On the other hand, transportation 
expenditun's in a giv(‘n region may vary within wide limits 
because of the different topographic conditions under which 
the work is carried on and also because of in(*ffici(‘ncy on the part of 
the rnanagenu'nt, due to the choice of unsuitable methods or im- 
proper application of suitable* onc's. 

The correct solution of the transportation problems of the log- 
ging industry calls for great n'soiircefulncvss on the j)art of the 
logger and is mad(‘ more difficult because* of th(^ pione^er conditions 
under which the work must be done*. The tonnage* may comprise 
logs or other products cut from tree's ranging from small second- 
growth timber a few inches in diameter and yh'lding units 
weighing but a fraction of a ton to massive; tr(‘(‘s such as the 
Douglas fir and the redwood of tlu* W(;st Toast, single log units 
of which may weigh many tons; the topograj)hy may vary from 
a flat, swampy condition to a nigged mountainous one in which 
deep canyons and steep slopes an* (‘ncount('r(*d; and the climatic 
conditions may range from the mild clirnatt* of tlu; southern 
part of this country to that of the northern and eastern part of 

^ The transporlAtion of forest produets to mill or market represeahs 75 
per cent or more of the total dcliverefl cost of raw material, exclusive of the 
Bturopage value. 
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the United States where the winters are long and cold and are 
accompanied by a heavy fall of snow. 

The conditions under which logging is carried on vary so widely 
in the different fon'st r(*gions of the country that loggers must 
specialise in th(‘ j^racticc applicable to a given region. In the 
Northeast, h(; must be an expert on stream improvements and 
on sled transportation; in the South he must be familiar with the 
methods of moving medium-sized timber on swampy, flat, and 
rolling lands, and understand the use of power skidding machin- 
ery, and steam railroads; while in the Far West he must move 
heavy log units often under unfavoralde topographic conditions. 

The logg(‘r utilizes in his work almost ev('ry form of equipment 
which has been devised for moving materials among which are 
sleds, carts, wagons, railroads, aerial trams, slide's, flumes, steam 
and electric skidders, tractors, power log loaders, steam and gaso- 
line tugs, barge's, and power log haule*rs. 

There is no uniformity in the procedure followed in the selec- 
tion of the transportation methods on logging ope'rations. Many 
operators have! not pr(q>ared aeletaile^d pre'lirninary j)lan of of)eration 
for the'ir tract in advance of logging. The ge'iieral methoels in use 
in the region have! bee*n aelopteel as the staneiarel and modified 
as conditions maele' sue*h a step lu'cessary. The* applie'ations 
of these methods to held e-onditions was left to the' logging superin- 
tendent or foreman whose engineering ability was base'el chiefly 
on prae‘tie!al experie'nce. This method proveei satisfae*tory when 
a high el('gre!e of technie*al knowleelge was not ne'eded. The 
depletion of the acce'ssible timber stanels on favorable toix)graphy 
has forced logge'rs into regions, distant, from markets, where! the 
development of transportation reqeiires a degree of engineering 
skill not possessed by the average* fe)reman. It also has maele 
it nece'ssary to plan the* ope'rations for some years in advance in 
order that costly improveme'nts may be locateel so that the'y will 
serve to bring out the maximum amoemt of timber. The greatest 
advance along tlu'se lin(!s has been maele in the Appalachian moun- 
tain region in which some of the largcvst operations are being car- 
ried on in a very mountainous section, and on the Pacific Coast 
where massive machinery is requireal for skideling and expensive 
railroael construction is necessary to move the heav>" timber. 
A new branch of the engineering profession has grown up to 
meet the needs of the logger in these regions, especiaUy in the 
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West, namely, logging engineering which calls into play a knowl- 
edge of the civil, mechanical and electrical phfises of the profes- 
sion especially adapted to the loggtTs’ needs. 

Transjwrtation on a logging operation may he classified under 
two main heads, namely, secondar}^ or short-distance, find pri- 
mary or long-distance. 

Secomianj transportation. — This is used to bring the raw ma- 
terial from the stump to some central point or {x»ints from which 
it is taken by the primary transporlation to th(‘ mill or market. 
It varies wid(‘ly in character and the work may b(‘ don(‘ solely 
by manual labor, although animal draft or nu'chanical iMjwer 
is most frequently used. In g(‘n(‘ral th(‘ choice of methods is 
based on some or all of the following factors; 

( 1 ) The size of the timlxT, tin* stand per acre, and the length 
of logs desir(‘(l. Very large timber such as nalwood aiul Douglas 
fir can best l)e handhal l)y som(‘ form of iiK'chanical power, owing 
to the great weight which must be moved, hence power skidding 
or yarding mac'hinery is used. 

Light stands of timber, unless the trees are of large size, can In* 
logg(‘d cheaper by some form of animal draft than by mc'chanical 
power b(‘caus(‘ the use of the latter usually n(‘cessitates the con- 
struction of an ('xt(‘nsiv(‘ mileage of logging railroad spurs, the 
unit cost of which is exc(\ssive when th(‘ stand per acre is low. 
Tractors have been introduced succ(‘ssfully on sonu* operations 
in recent ycairs as a substitut(‘ for animal draft in logging light 
stands. They hav(‘ proved useful on long hauls and also on 
slopes, especially during the warm w<‘ather when stet'p asc(‘nding 
gradt 3 S reduce the efficiency both of t(‘amsters and animals. 

( 2 ) The character of bottom and undergrowth and d(‘gree 
of slope. When tin* bottom is smooth and frc'e from underbrush, 
animals can be successfully u.s(*d for movir)g small- to m(*dium-sized 
timber, but animals are not .salisfa,ctx)ry wlan the* bottom is 
swampy or there is a hea\y undergrowth presfuit, becaus(‘ in 
the first case the animals mire l)adly, and in th(‘ second ca8(3 
an excessive amount of swamping is n(‘cessary in making trails 
and roads. Slope.s in excess of 30 (h'grees are hard to log with 
animals because of the difficulty of controlling logs as they are 
yarded to the lower levels, and also due to the groat exertion re- 
quired on the part of the animal when it a,sc(‘nds the slopes on the 
return journey. Power skidding is more satisfactory under such 
cofiditions. 
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(3) The distance. Animal draft is used both for short and 
for long distances. The efficiency of this form of draft decreases 
rapidly with tlu^ distance hauled on level ground and on large 
operations it is s(‘ldom profitable to skid or yard logs for distances 
grt*at(ir Vhan from 000 to 8(X) fe(‘t. However, logs from scattered 
bodies of timber or light stands may be hauled for much greater 
distances on some form of wheeled vehicle when the volume of tim- 
ber is so small that it is not profitable to bring the main transpor- 
tation within a few hundrc'd fe(‘t of it. In a rolling region, the 
profitabh^ skidding or hauling distance for animals may be much 
iiuTCjased because' of the' gre'ater volume of timber which can l)e 
moved elown graele at one time'. In such cases logs may be 
draggeel for elistance’s of 3/4 or 1 mile. 

Grounel power skideling rne'thoels are rarely adapted to distances 
greater than from GOO to 10(K) fe'e't, anel overheael systems from 
800 to 1500 fe'e't. Iloweve'r, in very rough regions the latter 
type of ('epiipment has been use'el for elistances as great as from 
3500 to 45(M) fe'e't. 'riie choiea' betwee'ii the' two methoels is based 
largely on the volume of timber to bo moved, the size of the units 
to be handled, the' e-hnrae^te'r of bottom over which the timber 
must be carrienl, anel the form of primary transportation available 
lx)th for moving logs and .skieleling eMpiiprnent. 

(4) The' fe)rm of primary transportation. Animal elraft may 
be used with rail, motor true'k or water transport but, in ge'ne'ral, 
only two forms of power equipment have proved satisfactory when 
railroads are not available, namely, pullboat logging in cypress 
and tra(!tor logging.^ Logs skieldeei by pullboats are floated to 
destinatie)n while' those loggeel by tractor may be floated or else 
hauled on motor trucks. The latte'r practice is followed in tractor 
logging only on re'latively small operations. 

(5) The annual or se'asonal output. Some form of animal- 
draft is always usexi whe'n the annual or seasonal output is small, 
because tlie investment in logging e'quipment is le.ss and the ani- 
mals may be eliverteel to other work when logging is not in prog- 
ress. Power skidding machinery represents a large initial in- 
vestment and the capacity of such machines is too great for small 
operations. Few power skidding machines can be operated 

* In some cases in the Pacific Northwest, power skidding is used without 
rail transportation, the logs being dragged to water transportation by road 
engines. 



TRANSPORTATION 


125 


profitably on a daily output which is less than 30,000 board feet 
per unit and some have an average daily capacity of 100,000 board 
feet or more. Hence, the daily output far exceeds the require- 
ments of small mills, and during idle periods the carrying charges 
on the machinery are (‘xcessive. • 

(6) The forestry i)olicy to be pursued. Power logging has 
been extensively introduced on large operations in many parts 
of the country, especially in the southern yellow pine, the Ap- 
palachian mountain, the Central Hardwood (chic'fly in tin? Missis- 
sippi Valley section), the Inland Empire, (’alifornia, and the Pacif- 
ic Northwest regions. It has not gained any appreciable foot- 
hold in the Northeast and in the Lake States where there is a 
long winter season with a ndatively h(‘avy snowfall. The ten- 
dency in pow(‘r logging in rec('nt y(‘ars Inus Ix'en to increase the 
amount of power in individual machin(‘s and th(' sp(M'd of the skid- 
ding liiK's in order to increase tin* output i)er unit and thus keep 
down the costs of logging whi(‘h have a more or l(‘ss constant 
tendency to rise with the advance in the cost of labor and supplies. 
All forms of power logging an' more d(‘stru(dive to reproduction 
and se('d trees than animal logging, and th(‘ ratio of d(\stru(;tion 
increases rapidly with the inen^ase in the Kpe(‘d of the skidding 
lines. It is doubtful if skidding-line spec'ds in excess of 000 feet 
per minute are compatible with any form of forest management 
other than clear cutting. The so-called high-l(‘ad syst(*m used 
chiefly in the W('st has proved to Ix' the most d(*structiv(‘ because 
of the damage not only to the base but also to th(‘ tops of tree's 
which may be l(*ft in the forest. The ext(‘nt. of damage' by any 
system of power logging is directly proportional to the area covered 
by the mns since, on* such areas, all volunteer growth and seed 
trees are destroyed. 

All forms of animal logging have proved to be h'ss dc'structivc 
than pow'er logging becau.se the chief damage results only to those 
trees which are cut to make roads or trails over which to move 
the logs, and to the seedling growth which is on the right of way. 
Since swamping must be done by manual labor, th(' amount of 
timl)er cut is reduced to a minimum. Although an occasional 
seed tree may be scarred by contact with the whec'ls of skidding 
or hauling equipment, this damage usually is slight and the tree 
readily recovers. The damage to seedlings and saplings along 
the trails and roads o/ten is more or less complete but such areas 
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are Jess in extent than the runs for power logging and, therefore, 
the total damage is reduced. Forest policy, therefore, has an 
influence on the choice of secondary transportation on areas where 
a sustained yield is sought.* 

Prirmnj Transportation. — This includes the movement of the 
products from some central point or points in the forest to mill 
or mark(?t and repr(‘S(‘nts one of the major costs incident to logging. 
Primary transportation may he on land or water or both, since 
fore.st products often are hauled for considerable distances on 
land and then floated or rafted to d(‘stination or to some point 
where they are again taken out of the water and moved on land 
to the mill or to market. Among the factors governing the choice 
of primary transportation are the following: 

(1) The topography. Wheeled transport is not adapted to 
regions where the topography is very rough because? steep adverse 
grades reduce? to a minimum the size of loads which can be hauled 
and the cost of constructing a roadbe?d is high. In such cases 
flumes, aerial trams and slieles may be used. On the other hand, 
a flat or rolling country with a soliel bottom is wedl ada])ted to 
the use of some* form of wheeded transport. A region with many 
streams anel ample water storage re.se'rvoir site's is adapted to 
water transport while the* reverse may be true' of a flat or gently 
rolling country because of the' sluggish character of the streams 
and the high cost of stream imi)rovements necessary to confine 
logs to the channels at flood stage. Hough regions also are chiefly 
iion-agricultural in character and a greater mileage of railroad 
usually must be constructeel to tap outside existing transport 
systems than is nece.ssar>' in flat or rolling regions which often 
are more densely populated and, therefore, have better existing 
transiX)rtation facilities. 

(2) Climate. Temperature and precipitation often have a 
marked bearing on the form of transportation chosen. Heavy 
snowfall and low temperatures during the winter months are found 
in some regions where conifers are the more common forest trees. 
Such areas usually are well watered with streams of a size suitable 
for floating logs. Also in such forest regions rail transportation 
is seldom well developed and it may l)e necessary to move forest 

^ The Forest St'rvice of the U. S. Dept, of Agriculture alremly has placed 
certain restrictions on i)Ower logging on some of the National Forests in the 
West, 
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products many miles to reach a suitable point for manufacture. 
Sled transportation to a stream down which the logs arc floated 
is common in such regions, provided the temperature conditions 
are such that a snow or ice bottom can be relied upon for a period of 
from seventy to eighty days. This is the case in many parlfs of the 
Northeastern spruce region and in many parts of the Lak(‘ States. 
In the Inland Empire the amount of snowfall is adequate for sled- 
hauling but temperature conditions are so unstable that the logger 
cannot rely upon a continuous period of cold weather of sufFici(‘nt 
length to enable him to place his logs on the landing. As a 
consequence, sled transportation is not used to the same exttmt 
that it is in other regions of equal or lesser snowfall. In tlie south- 
ern and far western forests some form of wheeled transport must 
be used to move the products from the forest, eitluT for the entir(‘ 
distance or to some body of wat(‘r on which the logs may be moved 
to destination. In the southern pineries, rail transjwrt is in 
common use because the timber does not float well and trunk-line 
railroads can be reached with a comparatively short mileage* of 
logging railroad. On the Pacific Coast a large* volume of timl)er 
is hauled by rail to tidewater or to some large* stream and then 
rafted and towed to the* mills. The timber floats be'tter than 
southern pine, but its large size and the long lengths in which it 
is cut in the fore*st make it impracticable to float the* timbe*r down 
the re*lative*ly small, short streams which elraiii tlje* territory 
between the Cascade* Mountains and the sea. 

(3) Size, character anel length of logs. Large-sized timber 
usually must be hauleal on some form of wheeleel transjwrt, (‘s- 
pecially when cut near the headwaters of drainage syHte*ms, since 
the streams are too small to float logs of large elimensions. Pulp- 
wood may be cut in lengths as short as 2 fe'e*t in ord(*r to move 
it down small stre*ams, and stave* and shingle* l>e)lts, and cros8tie*H 
often are floate*d down stre'ams that are too small for saw logs. 
Very large logs cannot be moved successfully by animal power, 
hence some form of rail or motor truck transport usually is e^m- 
ployed. 

The weight of logs may be the factor determining the choice 
of land or water transport. The heavier hardwoods cannot be 
floated successfully for long distances and some form of land trans- 
port must be instalh^d or the timber left standing. 

The lengths in which it is desired to l)ring out logs may deter- 
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mine the choicer because Jogs ki excess of 32 feet in length usually 
can not be handled profitably by animal draft. An exception 
may be noted in the case of piles and other products, for which 
special facilities must he provided. Long logs usually can he 
handled best by some form of rail transport on which a long 
wheel base may he used to supfX)rt the load. 

(4) Character of skidding equipment. Heavy machinery and 
power logging equipment can best be moved by rail and in most 
parts of the country such form of transjx)rt is used A logging 
railroad also furnish(‘s a quick and efficient means of moving logs 
or other prodiK^ts to some point not tributary to the watershed 
on whicdi the timber stands. Motor trucks may be successfully 
substituted for a railroad on small operations where both animal 
and fx)wcr logging equipment is in use. 

When logs are skidded by animal power, the choice of primary 
transportation may be a logging railroad if a large volume of 
timber is to b(‘ moved; wagons or carts for a small volume moved 
a comparatively short distance; sh^d hauling and watcT transport 
when climatic conditions and character of timber permit; and 
sled hauling with animal or tractor draft when wat(jr transport 
is not available or the logs will not float. 

(5) Size of oi)eration. Simple inexpensive' equipment which 
can l)e used in the form of several independent units is the only 
type adapted to small capacity operations, since the volume of 
timber to be moved is limited and a heavy expe'iise for equipment 
is not justified. On the other hand, operations which are to 
continue for many years and which move many millions of board 
feet of timber p(*r year must have some form of transport on which 
reliance can be placed for st(‘ady and continuous delivery of large 
quantities of timber in a given time. The initial expense for 
tninsiwrtation can be distributed over a long period of years 
and the unit costs kept at a reasonable figure. It is necessary 
to strike a balance between investnu'nt, operating charges and 
maintenance, because the logger with a limited output cannot 
incur heavier trans[K)rtjition costs than his larger competitors, 
if he is to be successful. The success of any system of primary 
transportation d('pends largely upon the skill displayed in ana- 
lyzing the conditions found on any particular area and upon the 
efficiency of the supervising force in installing and operating 
the chaseii system. 



CHAPTER VIII 
ANIMAL DRAFT POWER 



For many years animals constituted the only draft power 
used in logging operations in th(‘ Unit('d States. They are still 
used extensively in the spruce* r(‘gion of the North(‘ast, the Appa- 
lachians, the yellow pine forests of the South, the* Lake States, 
the Inland Empire and portions of California. In all of these 
regions machinery has replaced them for many purix)se8, yet 
animal logging is still (‘xtensiv(‘Iy practiced. 

Animals are now seldom u.sed to move heavy timber, or for 
swamp logging or work on very rough ground and v(*ry steep 
slopes. Power-driven machinery has supplanted them in the 
redwood belt of California, the fir forests of tlie Northwest, 
the cypress swamps of the South and in some of the other rough 
mountainous portions of the Unit(‘d States. 

They still remain the favorite form of draft when the timber 
is of medium size, where th(} stand p<‘r acre is less than 5000 
board feet and when topography and bottom afford a good footing. 

The chief us(‘s for animals in logging are to transjwrt timber 
and other forest products from the stump to a collecting point 
along a logging railroad, a landing on some stream or to a saw- 
mill. In addition they often supply the power for d(‘cking logs 
on skidways, and loading logs on sleds, wjigons and log cars. 
Even when machinery is us(‘d for skidding logs, animals may be 
required to return the? cable to the woods and to haul wood and 
water for the engines. 

Oxen. — Oxen were the only animals owned l)y many of the 
pioneer lumbermen, and even after horses were available, loggers 
operating in rernok* sections found th(^ ox more desirable because 
it could live on coarser feed, stand rough(‘r treatment and required 
an inexp(msive harne.ss which could be made in camp. 

Conditions have now changed, and the higher cost of labor 
and supplies has led many loggers to use either horses or mules 

• Kin 
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because, they are more active than oxen. The latter are now 
used chiefly in the hardwood regions of the Appalachians and in 
the yellow pine r('gion of the South, where they are frequently 
supplemented l>y horses or mules. 

The ‘following conditions arc those under which oxen may be 
used to the best advantage': 

(1) On swampy ground, because they do not mire as badly 
as the smaller-footed horse' or mule'. 

(2) For skidding on brushy ground, as they ref|uire little 
swamping. 

(3) On slopes, especially if the ground is rough and the' under- 
brush abundant, bee^ause tlu'y are not excitable' in difficult situ- 
atie)ns. 

One^ advantage is that eight or ten animals can be handled 
by one te'amstc'r, while only four of five horse's or mule's can be 
worked l)y one man. Oxeui stand heavy pulling day after day 
be'Uer than other draft animals and also reepiire* a minimum of 
attention be'cause' only one feed per day is ne^cessary if the animals 
are turne'd out to graze at night. 

They are' slow on short hauls but they can be loade'd more 
heavily and thus partially ofTset the greater spe'ed of horse's and 
mule's, although the'y are' not as servie*eable* as mule's on hot, 
dusty roads l)ecause‘ the\y suffe'r from e*ontinual exposure' to the 
direct rays of the sun, and on very warm ekiys, may be e'asily 
killed by ovc'r-exe'rtion due to care'le'ss elriving. They can be 
used in cold re'gions without dange'r. Uneler ave'rage (‘onditions 
an ox will travel about 1 mile per hour when pulling a load. 

Oxen are harne'sse'd with a yoke. The driver controls them by 
the voice and by a heavy rawhide whip. They are worked in 
teams of from thn'c to five yoke. In a team of five yoke, the 
front pair an* called “leaders,” the next two pairs are “in the 
swing,” the fourth pair are “point cattle” and the rear pair are 
called “wheelers.” The leaders are the best trained, while the 
wheelers are the heaviest yoke of the team. 

The training begins when the animals reach the age of one 
and one-half or two years, but they do not attain their best 
development until their fifth or sixth year. They are service- 
able, under average conditions, until they reach the age of ten or 
twelve years. 

In the South oxen for logging purposes weigh from lOQO to 
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1200 pounds each and are generally purchased from farmers 
near the logging operation. They usually are light weight 
when purchiised and require a year or more of proper feeding 
before they attain their average effieieney. Heavy or well 
trained animals may bring as high as $200 per yoke. * 

Horses. — Horses are used in the Appalachians, southern pine 
region, Lake Suites, Inland Empire and the Nortlu^just. Th(\y 
stand cold weather well, are active and are moderate eaters. They 
are best adapted for logging on smooth or rolling ground, and 
with good care will remain eflicient for from four to seven years. 
Horses which hiive r('ached the age of fifteen yearn are s(*ldon» 
profitable on a logging operation. 

Horses should not be used for logging purjxises until th('y are 
from four to six years of age and when first })ut at work should 
be brok(*n in gradually. In th(' South, new animals should not 
be put at hard work during the hot summer months, but, should 
preferably be purchased in the fall and gradually brokcui i<i i\s 
the weather becomes cooler. 

In northern Alabama, when well cared for, they are jus satis- 
factory as mules, but farther south the (*limat(' is not so favorable 
for them. When improperly housed and f(‘d they arc less effi- 
cient than muh's and oxen. 

Horses for skidding purposes .should weigh from 1200 to 1000 
pounds each. Those weighing from 1200 to MOO pounds are beat 
adapted for handling small logs, and for rough conditions because^ 
they are more agile than heavier animals. Those w(‘ighing from 
1400 to 1000 pounds are pr(‘f(Tr(‘d for work in a flat or rolling 
region and for large logs. Weights ranging from ITKK) to 17(X) 
pounds usually are f?(‘lect(*d for wagon and two-sh'd hauling. 
Such animals are not .sufficiently active for us(‘ on rough ground 
or steep slopes. The weights pr<-ferr(‘d for hauling skidder lines 
in the South range from KXX) to MOO jwunds. 

The general type of horse preferred for logging purixises is one 
with high withers, and broad loins and chest, and should have 
legs which are free from all bh'mishes. Old scratches or other 
wounds arc easily injured in working around bmsh or in mud 
or hard snow, and often the animal must be reliev(‘d from work. 
Large hoofs are an imporfiint fa(;tor in selecting horses for work 
in rocky places, since there is less liability of the foot slipping 
intq holes between rooks. 
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Horses for logging purposes may be purchased from dealers 

who make a specialty of draft animals, or from farmers in the 
prairie regions. 

Mules. — Muk‘s are used more extensively in the South than 
in an/oth(;r section. 

The chief points of advantage are : 

(1) They will stand more heat than an ox or a horse and are, 
thendon*, hettcT ada[)ted for long or hard hauls during summer 
months or in a ‘hot climate. 

(2) They will stand rougher treatment and perform more 
labor on poor feecl than a horse. 

(3) Th(!y are less excitable than horses and, therefore, are 
well siiit(‘d for use in operations where colored teamsters are 
employed. 

(4) They are’ more agile than horses on re)iigh gre)unel. 

(5) The\y eat le'ss than horse’s and se'lelom overfeed. 

Mule\s have not proved a success in the North where low tem- 
peratures prevail during the winter. 

Under favorable conelitions there' is little’ elifference in the 
amount e)f work performeel daily by mules and horses. 

Mules for logging purpose’s range' in weight from 1100 pounds 
for leaders to 1400 pounels for wheelers. Southern loggers usually 
purchase their mule's in the St. Louis anel Kansas City markets 
or from farmers in Kansas anel nearby states. The best mules 
are raised in Missouri, Kentucky and Kansas. 

RATIONS 

The rations given to animals vary greatly because of the differ- 
ence in the character of feed available and the diversified opin- 
ions of feeders. 

A draft animal at hard work recpiires a certain amount of 
concentrated food containing protein, carbohydrates and fats 
which is fed in the form of grains, such as corn, oats and barley; 
mill products, including corn meal, ground corn and oats, and 
similar combinations; and the by-products, cottonseed meal 
cottonseed hulls and linseed meal. In addition, animals require 
rough material, such as hay of various kinds, corn fodder, corn 
husks and like feeds to give bulk to the ration. If no rough 
fodder or hay is given, an animal will consume more concentrated 
food than is necessary to keep it in working condition. On the 
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other hand, heavily-worked animals cannot subsist on roughage 
alone because the digestible nutrients arc so small that they 
cannot consume a sufficient hulk to secure the proper amount of 
nourishment. 

In preparing rations for animals, liorses and nnilcA require 
different treatment from oxen lu'causc' they Inivt' smalliT stomachs. 
As they have less po\V(T to digest foods, they must Ix' fed less 
at one time and at mort' fre{pient int(‘rvals. 

The degree of dig(‘stil)ility is dependent on two factors; namely, 
the length of tim(‘ th(‘ food remains in the digestive tract, and on 
the fineness of tlie division of tlu' food. Mastication is less 
in horses and mules than in ox(‘n l)(‘cause tlu' former must do 
all the chewing before th(‘ food is swallowixl whil(‘ ruminants, 
such as the ox, regurgitate their food and eh(‘w it at will. 

Students of animal nutrition havt‘ pn'panxl tables showing 
the amounts of the various const itiamts nxjuinxl for animals of a 
standard w(‘ight of lOOO pounds, performing a given kind of 
labor.* Other weights an^ in proportion. Such tables are known 
as fe(‘ding standards and an* an approximati* statement of th«' 
amounts of tlu* differ(*nt nutri(‘nts recpiired by animals and may 
be used as a guide by fecxlers. 

In general, a horse or a mule requires from 2.3 to 2.5 pounds of 
dry matter containing |)ounds of dig(‘stil)le matter for 
each 100 pounds w('ight. Oxen recpiin* about 2.0 pounds of dry 
material, containing the* .same weight of {ligestil)le matter as re- 
quired for horses and mul(‘.s. 

In calculating rations according to f(‘»*ding tables, it is only 
c.ssential that the (juantiti(‘s of carbohydrate's :ind fats corre- 
spond approximately, b(*(!aus(^ th(*y botli server practically the 
same purpose and an exce.ss of one may be offsi't by a deficien(y 
of the other. 

The test of tiu* fitness of a ration for a draft animal is the 
ability of the animal to maintain an (*ven weight. Generally, if 
a healthy animal lo.st*s w(*ight, it is ar) indication of insufficient 
food, while an increase? denotes an excessive; ration. This does 
not refer to minor changes in weight from day to day but to 
changes observed over a period of several weeks. 

Oats are generally preferr(*d to corn for logging horses and 
mules, especially during hot weather, while cracked corn and 
, ^ The Wolff-Lehmann Feeding Standards are given in the Appendix. 
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cottonseed products often are an important part of an ox ration, 
Timothy hay is preferred for horses and mules, and “prairie’" 
or wild hay for oxen. 

The dry matter and digestible food ingredients for various 
classes (ff feeding stuffs are given in the Appendix^ and by the 
use of this data and the feeding standards^ a balanced ration may 
he prepared, or an existing unsatisfactory ration modified. Since 
grains and hy-products like bran vary considerably in weight for 
a given volume of feed, the use of dry measure in determining 
quantities is not recommended. 

Itations fed to horses and mules doing various classes of work, 
including logging are given in the Appendix.’’ Those for logging 
animals show a rather wide variation and indic^ate the absence 
of reliable feeding standards. 

Horses and mules should be fed three times daily giving about 
one-half of the ration at night. The morning and noon 
feed should consist largcdy of concentrat(‘d feeds, giving tlu* bulk 
of the “roughage” at night. The practice of one or two feedings 
per day for horses and mules is not considered advisabh', because 
it is a departun' from the normal feeding habits of such animals 
and may induce stomacdi or intestinal disorders. Animals are in- 
clined to over-cat when the interval betwecui fecaling periods is 
long. Oxen, however, may be fed once a day only and still keep in 
good condition, owing to their greater stomach capacity and 
their ability to regurgitate and later chew their food. 

WATER REQUIREMENTS 

The amount of water required by horses depends largely 
iQX)n the season of the year, the? temperature of the air, the 
character of the feed, the individual peculiaritic'S of the horse 
and the amount and character of the work performed. The 
water requirements increase with a rise in temperature and with 
the amount of work performed since both factors induce per- 
spiration. 

Less water is required when concentrated or green succulent 
foods arc fed than when the bulk of the ration consists of coarse 
fodder or of dry food. A horse under average conditions will 
drink from 50 to 65 pounds of water daily, while under heavy 

* Page 526. • Page 525. • Pages 528 and 259 , 
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work or during warm weather from 85 to 110 pounds will be 
consumed. Mules in Oklahoma, during hot summer weather, 
consumed 113 pounds of water daily w'ftli a minimum of 107 
pounds and a maximum of 175J The ration was eom|X)S(‘d of 
grain and hay. • 

Experiments conducted in tli(' British Army showed (hat horses, 
wh(‘n allowed to drink at will, eonsuimal about oiu^-fourth of 
their daily allowance in the morning, about three-(‘ighth.s at noon 
and the remainder at night. 

European experiments indicate that the time of drinking has 
no appreciable efifect on the digestil)ility of th(‘ food. Animals 
may be watered either before or after ft'eding with (‘(pially good 
results, Init it is desirable to always obscTvi' tlu' saim* practi(‘e 
since some animals do not fe(‘d well if wat(T(‘d aftcT fi'eding, when 
they are accustomerl to being watered before. llovv(‘ver, animals 
should not be wat(T(‘d wh(‘n tluy an* hot, since it may induce 
colic or other similar ailments. 
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CHAPTER IX 

SKIDWAYS AND STORAGE SITES 

The transport of tiin})or from the stump to the manufacturing 
plant generally com{)rises two distinct operations.^ 

(1) Assembling the logs at depots, called skidways or yards, 
usually near th(‘ point of felling. This is termed skidding or 
yarding, and may b<‘ accomplished by manual lal)or; by animal 
pow(T with or without the use of vechicles; by power-driven 
ma(;hin(^ry; or by log slides and chutes. 

(2) The transport of the assembled logs to a stream or to the 
manufa(;turing plant. This is termed hauling and may be done 
with some form of cart, wagon, sh'd, railroad, flume, aerial 
tram, or log slide. 

Skidding and hauling may be conduct('d simultaneously, as 
in the South and West where rail transport is used, or at dif- 
ferent seasons, as in the spruce forests of N(!w England where 
hauling is done on sleds. 

LOG STORAGE IN THE FOREST 

The character and location of the storage points depend on 
the manner in which the timber is to Ik* hauled and on the 
topography. 

For Sled Ihiul. — Skidways for sled haul are built along the 
main or secondary two-sh'd roads and are constructed in the 
following manner. A log called a head block, 12 or 14 feet long 
is placed parallel with the road and from 2 to 8 feet away from 
it. On top of the head block, two skids 10 or 12 inches in diam- 
eter are jilaced at right angles to the road the forward end resting 
in notches 3 or 4 inches deep which are cut into the head block. 
The skids are spaced about 8 feet apart for standard-length logs. 
When the skid way extends back for some distance* from the road, 

* On small operations the logs inav be taken direct from the stump to the 
mill. 
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the skids are supported at intermediate points by blocks or Jogs. 
The rear ends of the skids are sunk into the ground so that logs 
may be dragged over them by the skidding tcnni. Each skid is 
notched just over the head block, and in this notch a block is placed 
which prevents the logs from rolling off of the front of th(f skid way. 

Another scheme for holding logs on th(‘ skids uses two jwles 
about 10 feet long and 0 or 7 inches in diameter which are placed 



Fig. 24. — Decking Logs with a ('rosshaul, the Block lx‘ing fiustcncd at the 
Front J^nd of Ihc Skidwny. New \’ork. 


upright between the head block and a ix)l(* which exttmd.s across 
the skidway from skid to skid and which rests in notch(‘S cut in 
the head block. This method m.akes it possil)l(* to deck the logs 
square in front and, therefore, more logs (‘an be put on a giv(m 
skidway. It is more difficult, howi^ver, to load sleds from such 
a skid way since the poles must be nanoved before loading begins, 
and the logs may roll down when the ))ol(‘s are cut away. 

Skidways for long logs may have three or more skids, the num- 
ber depending upon the length of timber being decked. Those 
for sled hauling should Ik* placed on the .same* side of the stream 
as the timber which is being skidded and the road also should 
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liEVt} ft down ^ru(l(“ in order to fncilitEtc stErtin^ the 

sleds. 

IjORh inny hv decked on levcd |<round to u of from 20 to 

30 feet, 'riiey aiv elevatc'd \>y niean.‘< of tli(‘ ero.Msliaul, operand 
by animals. A “decking” er(‘W may ermiprise four or five men 
and one team. 'I'he e(jui))ment comprises four cant hooks, two 
r)oIe skids (> inches in diatjieter and from S to 10 feet lon^. and a 
J-inch crosshanl chain about 10 feet hmfj; with a ^(rab hook on 
one ('nd. The loj^s are br<nij?ht to the n‘ar of the skirivvay and 
ar(! th(>n rolle<l by a “tailer-in” to the ba.se of th(‘ lo^^s already 
decked, 'bhe end of the chain carrying; the hook is tluai thrown 
over and under the (amter of tin- loj^ to Ix' decked, aft(T which 
the hook is fastened to otu* ot the deckl'd lo*is just below th(‘ s{M)t 
where it is <l(‘sired to pla<‘e the new lofj. 1'he free (aid of the chain 
pass(‘s ov'cr the skidway and, if th(‘ pull is to be straight away, 
is attached to a hook on the doulih'-tna'. Afti r adjusting the 
chain, skids are placed atJiainst tin' deckecl lojis, and tlie t(‘am is 
started. 'Two '‘ground loaders’' ^uid(‘ the loy; strai^jht up the 
skids usira< cant hooks for this purposi'. I^oas with tapi'i', crooks, 
larjfe knots and similar <lefects .seldom roll straiuht and the ground 
load(‘rs must Ih' on their ^uard continually. A “top-load(T” 
who stands on top of the pih* of lo.i^s directs tlu' lo^ to its place, 
frees the grab hook if mM'e.ssarv and also directs the t(‘.‘imst(T. 
The direction of pull may be modilie(| to rma t spi'cial conditions. 
For instance, instead of attaching tin* chain directly to tlu* double- 
tree it may Ih' pa.'^sisl through a block fa.'.t< n('d to a tnx' diirctly 
behind the skid way. 'I'liis enables I hi' team to pull at right 
angles to the direction in which the log i.s travi'ling and is of es- 
pecial advantage win n brush, boggy ground or other obstacles 
prevent a straight-aw.ay pull. 'KIk' ch.ain may also be jia.sscMl 
through a block and brought forw.ard ovit the skidw.ay so that the 
hors(‘s |)ull on the ,‘<ame sidi' mi which the logs are being (h'cked.’ 
This may be desirabh' where llu*re is a bad bottom or other phys- 
ical hindrances to th(‘ usual method of operating. 

Decking also may be done with tin* skidding hoi*se or team in 
the following manm'r. .V block is riggi'd on a tna* at the front 
of the skidway along the main roa<l and another block on a tree 
along the skid nmd. Tlu* d<‘cking lim* passes through these 
blocks, one end l)eing attached to the parbuckle, and the other 
‘ See Fig. IM. 
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end serving as a point of attnelmient for the draft animal. The 
team brings the log to the rear of the skidway. 'The yardman 
places the parbuckle around the log and atlaclu's th(‘ decking 
chain to it. and as the team ndurn.s for anotla'r log, the teamster 
hooks on(‘ prong of his skidding grab into a link of the chain and 
the log is pulled uj) tlie skids and \iiK)n the skid way. Tht‘ chain 
is detach(‘d l)y the teamster who then |>roceeds on his way, the 
chain being again fixed in position by tlu* yardman. 

Large skidways can bi‘ filh*d most economieally when they 
ar(‘ built in tiers on sloi)es. The logs an' tlu'n delivered above 





Fk;. — SkidwAvs along a Two-sKmI Road. Montana. 

the skidway and rolled to the levels Ixdow, Large side hill 
skidways may contain from KKl.tMM) to 500, (H)() feet log scale. 

During hauling time skidways may be places of transf(*r from 
skidding to hauling equipment in which event they are known as 
“hot skidways.’’ 

When sleds are tis<*d for hauling, the skidways tire located at 
conveni(‘nt pr)ints along the logging roa<ls which lead to a landing 
or storage yard on a .stream down which the log.s are to Ik? floated. 
The sites for .skidways should be seh'cted by the logging foreman 
at the time the sled roads are laid out, and the routes of the latter 
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nhoiild Ik) fluwrn witli rcffTciicf* to ^ood nkidway sites as well as 
dt*Hinil)le grades. Pn»v'isi<ai shoidd be n>ud(' for a down-hill 
haul from the Hlump to the storage point. Skidding cannot 
Ix! (•arri<*d on profitably for long di.stanees on l(‘Vel ground, 
coris(‘(iii(1itly a Hat country re(|uires the greatest number of 
nkidways. barge skidways an- [ireb-rabh- breaiise tlu-r(‘ is le.sa 
snow to 1 k‘ shov'clcd oft at loading time, and the constriietion 
nnd maintenance of a minimum mileage of road is re(piired. 

iMudlnus. 'remrKuary storage grounds called landings may 
be made along the banks of <lriveable streams or on the edgc.s 
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l''iu. «Nl. A and 'riirtiMr Skidu.iy ;if tin- Knd of .-i Trailing Ijog 

Slide. N«-w York. 


of lakes, when the logs an- to l>e flo;iti-d to the mill or to market. 
T’he logs may be luoULdit to tlu- landing <m sh-ds, or by slides, 
Humes, or railways. 'I’he type of landiug will depend U|)on the 
eharacter (d' the stn-am and the nuuiiM-r of logs to be handled. 
When the stream is small and the storagi- area limited, sh-d- 
nnd rail-hauled logs may be decked from I.') to At) feet higli in the 
stream l>ed parallel to the banks. It the banks nre high tin- logs 
may ix' brought to the (-dgt' ami rolled down into the stream bed 
in a more iw less rongh-aml-tnmble matmer. Fhe landings at 
the ends of slides and Humes are always of this charaeter, since 
it is impracticabh’ to deek logs brought ilown liy sneh forms of 
transportation. 

IjOgs placed on frozen streams or lakes usually are .seattered 
over a widi- area in order \o save the labor of dts-king and to 
prevent th(' weight of tin- logs from breaking through the iee. 
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For Wojgon Haul. — Skidways arr seldom made for wajeon 
hauling. Th(‘ logs are buuelu'd in th<‘ forest in a place aec(*«sihle 
to the wagons and are loaded with the crosshaul and taken to a 
skidway along th(‘ railroad or ilirect to the mill. 

For HiiUrond IIoul. — Th(‘S(‘ vary in <*haract(‘r dep(*niling on 
whether the logs are loaded on c'ars by animals or by powtT. 

Skidway site's for animal loading with tla* erosshaul should 
iK)t b(‘ low(‘r than the track be'eause it is too dillit'ulf to handh‘ 









I'Hi. 27. — ,\ .Skidwny ttr Jyondniji D'm Iv al(»nK n l/onpiteg Hailroiid in 
Virgiuui. d'lif logs in (Ijc >trurturr :in' lafor loailcd .'irid lianird aw/iy. 


the logs. A straight “g«'(-away" of 10 feet should Iw* iirovideal 
on (h<‘ sidi' of the tnu'k opjxisite the skidway wln're the* loaeling 
t('am can travel back and forth. .An are.a .seyenil hundred fr‘et 
in h’ngth along the tniek m.'iy Im‘ e leanMj for storage, esp<*eially 
if the* stand of timber is heavy anel h.'Oiling pree'ed‘‘s /ail transiKjrt 
by some* weeks in which e.ase* the skielway can then he use'<l but 
once. \Vhe*n hauling is simultaneHius with rail tninsj)orl, skid- 
ways are filh'd repe-ate-dly ami less storage sp/tee* is najuinal. 

With animal loaeling it is e.s.sHitial that the* logs be e{in*fully 
decked parallel to the railnead traek.* The* skidw?ivs have 
two continuous rows of {Kdes fil/iee'd alwiut S feet apart and ex- 
‘ JN*e Fig**. Hf} :uid 121, 
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tending at right angles to the track for a maximum distance of 
l(X) feet. The logs usually are brought to the rear of the 
skidway and rolled toward the track, leaving a clearance of 
approxiinat<*ly 10 fe(*t between the first log and the rail. Logs 
are seldr)m decked more than four high as it is more economical 
to place new skid.s than to spend time in decking. 

A fonn of skidway for transferring logs from skidding devices 
to railroad ears is shown in Fig. 27. The skidway is built cril>- 
ftushion of merchantable logs which are loaded and hauled away 
when th(' job is completed. The skidway should Im‘ high enough 
so that the top of the load on the car docs not come above the 
level of the skids, thus facilitating hand loading. The skidway 
is made long (‘nough to |)ermit several cars to be loaded at once. 

Where pow(T loaders are used, skidways often are merely areas 
along the tnu^k from which the bni.sh and d^‘bris have been 
removed so that the teams can deliver the logs. In a flat region 
where plenty of space is available the logs are seldom decked. 
It is unru‘cessary to have logs arranged parallel to the track or 
placed on skids sim-e the load(*r can pick them up readily at 
distanc(*s not (‘xceeding 1(K) feet.^ If there are steep slojx's near 
the railroad, logs are often hauled to the edge and rolled down 
by gravity, forming a “rough and tumble” skidway. This pro- 
vides a large storag(‘ area and reduces labor in handling the logs. 
Since i)ower loaders can readily pick up logs .sev(‘ral feet below 
the h‘vel of the track the logger can locate his railroad without 
reference* to loading sites.* 

8|>ecial landings or yards are not nece.ssaiy on many opt'rations 
where |K)\v(t skidders are used. Thus, fK)wer skidders having 
a loading device, load logs as they are brought to the railroad, 
and the ofily improvement necesvsarj^ for loading is a cleared space 
around tin* machine which will enable the loaderman to imuiipu- 
lat<* tin* loading l>oom. Overhead and snaking systems ofUm 
are of this character. When the logs are not loaded by the skidder, 
tln>y are decked up in piles along the track parallel to the roadbt*d, 
no s]X‘cial base In'ing prepared. Such a procedure is followed 
with sojiu* ty[x\s of snaking and slack-rojK* skidders. 

On tin* Pacific Ooast logs formerly were loaded chiefly by means 
of the “gin-iKde” which re(|uired the construction of a landing 
built along the railroad track on which the logs were placed 
‘ floe Fig. 105. » See Figs. 26 and 102. 
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by the yarding or road engine. Such landings were relatively 
expensive to construct and in recent years the gin-}X)le nu»tho<l, 
and the landing have l>een supc^rseded by some overhead loading 
device* which doi>8 not require a landing, and which is hist^'r than 
the gin-pole method, also |K‘rmitting some choice in tlie erder in 
which logs are loaded on the cars. 

* See |>agc 367. 








CHAPTER X 

HAND LOGGING AND ANIMAL SNAKING 


HAND LOGGING 

Tho movomi'nt of Io^h by hand from the stump to a point 
wh(‘ro they can lx* nwhcd by animals is commonly practiced 
in the Appalachian mountains and is known as “ brutting.” Trails 
are clean'd down the sb'i'p slopes and the lo^s are rolled to a 
stream bed or (lat wlu're hand labor is replaced by animal labor. 
Hewed (*rossties frequently are math' in rough mountain regions 
and drugged down tht* slopes to streams or to acct'ssible jioints. 

Htuid logging also is practict'd in the white' cedar [Chamacy- 
jmns thyoidvx) forests of the (’oastal Plain rt'gion. The trees 
arc felled, cut into st'ctions and carried by mt'n or cartt'd on 
wheelbarrows ovt'r plank runs to a light tram road where tht'y 
are loadetl on small cars and imshed to a [)oint available to a 
sU'am tram road. 

Somt' ojx'rators in the cyprt'ss swamps of this rt'gion cut swaths, 
called '‘cret'ks,” at half-milt' intervals through the forests locat- 
ing them with rt'ference to tht' current when the swamp is flooded. 
Tht'st' art' madt' during a dry si'.ason and art' cut from 50 to 150 
feet with' according to tin* numbt*r of logs tliat are to be floated 
down tht'Ui. Tht' trees which have been girdh'd for about a year 
are felh'd and cut into logs timing a dry pt'i'itxi and h'ft on the 
grountl until fltMxl watt'rs ettver the swamp to a depth of 5 or 6 
feet. Negro labort'rs art' then taki'ii to the swamp in boats and 
they fK)le the logs, sometimes for a tpiarter of a mile, to the 
nearest ‘‘creek,” down which they art' floated to the rafting 
ground, where they art' made into rafts, and then towed to a 
mill. 

Hand logging was common on the Pacific Coast for many 
years U'fort* the industry rt'ucht'd its present dt'veloprnent. The 
timber was felled on slopt's t'lose to tidewater or some driveable 
strt'am, the logs were nilled into the water, made into rafts and 
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Bold to other loj^gers or manufaeturers who traii8iX)rt<Hi them to 
market. Often the stumpiige wjls not the projxTty of the* logger 
who cut it and the timl>er waa sold at a price slightly alK)ve the 
cost of the labor ex|>en(ied ujK)n it. The increast* in tlu* value of 
stuinpiige and the greater ean‘ given to tiinlxT pro[>(*rti(‘^f by th(‘ 
owners hius largely eliminated this class of loggias in th(‘ United 
States. In British (’olumbia hand logging is still practiced to a 
limited extent by virtue of “hand logger’s" iK'rmits issued by 
the Provincial ('loverniiumt. 

The introduction of modern machinery for logging has given 
a wider meaning on th(‘ Pacific ('oast to the term “hand logging,” 
and it i.s now applied to loggers who ojH*nit(‘ on a small scale with 
animals. 


SNAKINC. WITH ANIMALS 

The trans|X)rtation of logs with animals without the use of 
vehicles is practiced in many jiarts of the country to tak(‘ logs 
from the stump to a skidway, stream, railroad, chute or other 
form of transport. 

It u.-'ii.-illy is a short-ilistance method and the logs are taken 
out over iTude trails from whiidi only such obstructions havi* l>(*en 
removed as are necessary to make snaking feasible. Thi' usual dis- 
tance for snaking on the level or on gentle slofM'H does not exceed 
5(X)feet, How(‘ver, logs may bi' dragged KKK) or more feet from 
the stump to the .skidway, but such long distances are not consid- 
t red advi.siible except whi're there is a steep downgrade, or where 
there is not enough timlrer to warrant the construction of a 
road neariT to it. 

Horses and mules, singly or in teams, and oxen in single, double 
or triple yokes may Ik> used for short -<listanc<* skidding. The 
number of animals is goviTmxl by the weight of th(‘ timber hand- 
led, the character of bottom and the grade of the skidding trail. 
In the spruce region of the Northeast, two animals are usr^d 
to yard timl)er, when logs are cut in long lengths, while in north- 
ern New York single animals are preferred becau.s(‘ the timlxT 
Is cut into short lengths. The u.siial practice in other regions 
Ls to u.se two or more animals. Single animals have lx*en tried 
for skidding small wcond-growth loblolly pine in the (joaHtal 
Plain Region, but l>ecau,se of the weight of the wood and the 
enen'ating climate the.pnictice has not proved satisfiu tory. 
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Although the detailed methoda followed in snaking vary in the 
diflerent regions, the general procedure is about as follows. 
Swampers begin at each end of the skid way and cut out a main 
trail from 5 to 7 feet wide which nins to the back end of the strip 
to be Mgged. Bnish, roots, and windfalls are removed and wet 
spots corduroy(?d. The swamper also cuts the limbs from the 
logs, snipes them on the forward end, if necessary, and cuts a 
"ride” on the l)ottom of the logs which are large or which may 



Flo, 28. — Oxtm .Hkidding t\ Southern Yellow Pine Log rontuiiiing 1200 
Uojml ArkiiriMjis. 

have to be pulled u[>-gra(h*. 7'he teamsters draw the merchant- 
able logs to the skidway, working back to the far end of the main 
road iM'fore logs nearby, but off from the main road, an* dragged in. 
Branch trails are built out from the main ones so that logs from 
any part of the area have to be dragg(‘d only a few feet lx*foro 
reaching a cleared runway. It som(‘tiim*s is necessary* to use a 
block and tackle to get large logs out of difficult places, but this 
methcxl is seldom u.sed until all usual nu thods have* failed. 

Skidding for long distances is common in the rougher sections 
of the Appalachian mountains and in Pennsylvania where 
horses may* 1h* used to drag logs for distances not exceeding 1 
mile. The logs art' brought down trails which are sometimes so 
steep that the animals must Ih> returned to the woods by a more 
otrciiitous route, 1 he .skidway' is place<l along the railroad in 
the valley and a trail is built from each entl to the top of<the 
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Blope.* The trail is made 6 or 8 feet wide, cleiired of obstructioDS 
and, when necessary, banked on the outer edge with skids to 
prevent logs from leaving it. Swamps are cortluroytHl, streams 
bridged and rough places covered with “skipp^^rs/’ These are 
timbers 8 or 10 inches in diameter and 12 fe(*t long which either 
placed zigzag acroas the road, the angle between skipi)er8 l)eing 
about CO degrees, or the poles are placed directly acix)S8 the trail 




Fia, 29. — Skidding Tmilw loading down to a Skid way along Uic Logging 
llailroad. WcMst Virginia. 

at intervals of from 1 to C feet. I>ogs dnig over zigzag skippers 
more easily than over those plac<‘<| directly across the trail. 
Rough chutes are sometimes built in the Htr(*am IkhIs U) cover 
rocks and other obstnictions, when it is necessary to divert the 
trail from the slo|)es to the stn^am bed. Shortz-radius curves 
are undesirable l>ecau8e they decrejisc tin* draft rx)wer of the 
animals, and make it hard to keep a long turn of logs in the 
trail. Logs are brought down in “turns’' made up of several logs 
fastened in single file. Eight men can build a mile of skidding 
trail in one day when there is only a limited amount of bridge 
and other timber work to do. On level stretches a two-pole 

* See Fig. 29. 
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chute is sometimes built to facilitate drai^ingb They are oc- 
casionally used on gentle slojx^s if the bottom is rough. 

On the Pacific (Joast animal logging has lx?en replaced by 
power skiddiTH except for short hauls on some small operations. 
Skid rohds formerly u.sed for animal snaking in the Northwest were 
carefully located, Htum{)s were removed, cuts and fills made and 
the roadb<‘d leveled so that a desirable grade was secured. Skids 



! aj, 



LLS 



Pid. — A Skip|)<T Road on a West Vir^iaia OjK'ration. 


10 f(’(‘t long and from 10 to M inclu's in diameter were laid acro.ss 
tlu' complett'd grade at lO-foot intervals, aiul were partly buried 
in tli(‘ ground so that the horses could .step over them eiusily. 
Wet pl.accs in tlu' roadbed w('re covered witli puncheons, split from 
western red c«‘dar, to provide a footing for animals. A “sjiddle” 
was adzed out of the center of each skid and in this the log rode. 
On curv(‘s the skids were longer and were either elevated on the 
inm-r side of the (Mirve to prc'vent the tow of logs from crowding 
into th(* bank or the skids were laid flat and the elevation was 
securf'd by placing snmll sloping skids on the inside of the curve. 
The latter was regarded iis the Ixdter method since the small 


‘ See page 2tt4. 



HAND LOCOING AND ANIMAL SNAKING 


149 


skids could be more easily placed and, if netM‘8sary, th(‘ angh' of 
inclination could be readily chang(‘d. On level stret(‘lu‘.s the 
saddles were gr(*ius(‘d to reduce friction. I/)gs wen* fastened 
together by nutans of “gral)s” into long tows, eachoni* a' eraging 
1000 board feet iM‘r horse. A t(‘am on a roati of this aliaracter 
formerly comprised from eight to ten yoke's of oxt'ii but they 
w<*re later n'plaeed by horses, from four to fourteen animals 
constituting oiu* team. 

Drumming. \ primitive form of skidding, called ^'drum- 
ming,” is sometiiiK'S useel by small operators in the Appalachian 
mountains when* tlie s1o|m‘s are too stee'p fur animal skidding, 
tm) rough for che'ap road construction, and when' the' size of the 
ofK'ration d(M"< not warrant tin* use' of jnewe'r skidd(*rs. 

A large' drum, hung on a vertical axis, is place'el close to the 
e'dg(' e)f the' plate'au. A lemg heeri/ontal le*ve'r arm to which a 
te-am of muh's is hitche'd is faste'ued to the* barrel of the* elrum. 
A short, stoeit isde* is faste-neal by one- e'lid to this h've'r arm and the 
other end drags on the' ground in the n'ar, and aette as a brake 
whe'n the' drum is in ofs'ration. A manila cable from 1500 to 
20(X) fe'ct long is attae'heal to the elrum uneh'rneath the draft 
I>ole! and is e'arrie'el ele)wn the slope' by me'n anel faste'neal to a log 
with grab hooks. The mule's, attache'el to the elraft iK)le, are 
starte'el and, jes the elrum reveelve-s, the* e*able' is wounel around 
it and the* log gradually elragged eip the* sleejs*. I>e)g8 are drawn 
ove'r an e'se'arpme'Ht, anel otlie'r nmgh plaea-s in a e'hute' made of 
Ie)gs. Trails are' ne)t e'Ut e>ut for the' le>gs. 

RNAKl.Ve; EQUIl'MENT 

A strong le*atheT liafne'ss for heerse's and muh's, and suitable 
ye)ke's feer e*attle' an* e-sse*iitial for snaking logs. Horse's anei mules 
whe'U worke'd in te'ams napiire a se't of elouble-tre'e's or a spnawler, 
anel two singh'-trea'S. 

Doubh'-tree's are* j)re*feTreeI fe)r flat grounel anel easy slope's, 
while spre'aders, be'cause of their lighter weight, are used on 
steep .sloi)e’S, since the'v do not injure the horses by striking 
the'in on the* fe'tloe k joints or other parts of the'ir hinel h'gg. 

For single* animals a spn*aelf‘r only is reepiire'd. When several 
t^'am.s are hitched one in front of the other a {-inch draft chain 
is r(*fpiired to which each double-tree is listened. The draft 
cUain-s for oxen are attached to rings on the yoke's. Various 



150 


LOGGING 


devices, such as chokers, tongs and grabs, arc used to attach the 
log to the draft chain. 

Chokers. — A choker is a chain from 12 to 16 feet long made 
from j-inch iron with or without a choker-hook on one end. 
When A choker-hook is used, the end carrying it is thrown 
around the; forward part of a log to bo skidded and the chain 
caught in the throat of the hook (Fig. 32n). 

When the chain has no attachments, one end is thrown around 
the forward end of the log, loop(‘(l around that part of the chain 

which is to be attached to 
the draft, after which is it 
wrapped sevfTal times a- 
round th(‘ chain encircling 
the log. When power is 
applied to the draft end 
of the (‘hain the noose 
around tlu; log tightc'ns and 
I'uj. 31, — A Common PyjK} of Spreader p|-^>vents it from slipping, 
u^ocl in Hkiddin* on Slop,... ,.nd ItouKh 
uround. 

ly adjustable to any size 
of log, may lx* used for single logs, or several small logs may 
1)0 lx)und togi^ther in a clustiT with orn* chain. 

The draft (uid of the chain may be attached by a hook to 
a ring in th(‘ yoke of the rear pair of oxen, or to a ring on the 
doul)le-tr(*e or spreader when other animals are used. If the 
chain is not supplied with a hook, the ring on the double-tree to 
which the chain is attached is made with a narrow throat in which 
a link of the chain is caught and held securely. The ring is often 
replaced by a grab hook in which the chain is caught. The 
two latter forms of attachmemt are preferred because the chain 
may be lengthened or shortened at will. 

Tongs. — Tongs which may replace chokers for handling 
medium-siz('d logs are made from round or octagon steel IJ or 
11 inches in diameter, and have a spread of from 24 to 36 inches 
(r%. 326). A J-inch chain link is attached to each short arm 
of the tongs and these links are connected by a 5-inch steel ring 
which is (Miught in a hook attached to the double-tree. Some- 
times a hook is attached to the ring on the skidding tongs, in which 
case the hook on the double-tree is replaced by a ring. 

Grabs. — These are of several fonus. The common skidding 
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grab (Fig. 32c), has two hooks each one of which is attached 
to a short |-inch chain which in turn is fastened to a ring made 
of the same sized material. The hooks are driven into the wood 
on either side of the forward end of the log and grip it like a 
pair of tongs. The grab ring is attached directly to the spreader 



ORAB HOOK 




Fkj. 32. — VarioiiH Forma of Equipment uwd in Snaking I>ogH. a, A chain 
choker, b, Skidding tongs, c, A common form of skidding grab, d, A 
patent skidding grab, e, The ‘M’' h(x>k iisefi to attach the tow chain to a 
turn of logs. / and ff, Twfo forms of doul)le grabs or couplers, h, A single 
grab or coupler. 

by means of a hook. The Morris |)atent skidding grab (Fig. 
32d) has a chain with a large ring at each end. The grab hooks 
are attached to the chain by narrow-throated links which may 
be set at any point in order to make the distance l)etween grabs 
conform to the size of the log. The draft power is attached 
to another narrow-throated ring which can be placed midway 
between the grabs and thus equalize the power. On steep slopes 
where logs are apt to run, a form of grab shown in Fig. 32e may be 
use^J. The spreader ring is attached to the “J” hook and when 
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Ioj?8 gain too great headway and threaten to run into the horses, 
the latter may be turned to one side, whereupon the tow of logs 






Fill. 33. — A ''I’urn of ut the Dump along a SkipjxT Hoad. The logs 
are hustened together with “.single coupler” grab.s. West Virginia. 


is uneout)h'd automatically. Grabs are also used to couple 
logs togetlu'r in turns for transt)ortation down .skidding roads. 



Inhere are several different 
patterns, including two forms 
of double grabs or couplers 
(Fig. 32/ and g) u.sed for 
the forward logs where the 
strain is greatest, and a 
single grab or coupler (Fig. 
32/i), for the roar logs. 

A metal-banded wooden 


Fio. 34. -- .\ Tvjx* of Grab Skip^wr tuid maul, a metal maul or a 
a Grab Maul luscd on a We.st Virginia pledge hammer is used for 
Logging Oi)eration. driving grabs and a pointed 


sledge hammer, called a skipper,” for removing them. 
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CREWS AND DAILY OUTPUT 

In the northern forests a crew usually has two or three teamsters, 
one or more swampers and one skidway man. One or more 
animals are driven by (‘ach teamster. ^ 



Fia. 35. Graph shomng the Infliicncc* of Hlofxi on the Skidding Output, 
Animal D)gging. Inland Emj)irc, 

In the oixm pine forests of the South where there is a minimum 
of trail building, one or more tc^amsters may work alone, doing 
their own swamping and skidway work. The usual practice, 
however, is to have a.swampcr prepare the logs. 
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In West Virginia a skidding crew often has two teamsters, 
one grab driver, one road monkey, and two skidway men. Each 
teamster drives two horses. 

The daily amount of work, measured in thousand board feet, 
perfoni/fed hy a team depends on the size of logs, the length 
of haul, th(; character of bottom and the grade. The size of Jog 
is an important factor because small logs show a low log scale in 



permwnwi 0/ tAe U. S. Porett Serviee. 

Ifiu, 30. - Graph showiiiR the Influence on SkiddinR Output, Animal Log- 
ging, of Summer and Winter Conditions. Inland Empire. 


comparison to their weight and while several may bo skidded at 
one time, their total scale may be considerably below that of a 
single log that can be handled as readily and in less time. 

1 he number of logs skidded in a given time is not in proportion 
to the distance. Animals when once in motion will consume 
h‘Hs time traveling the* second UK) feet than they did the first, 
provided the log is not so heavy as to require stops every few 
feet 1 he time saved on the shorter haul may be lost very easily 
at the skidway or at the stump. A soft or rough bottom or one 
covered with large roots, stumps and other obstructions is pny. 
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hibitive of speed and cuts down the daily output. Steep grades 
increase the number of logs and the volume which can be handled 
at one time for relatively long distances. This is shown in Fig. 
35 in which a comparison is made of the gross output per hour 
for a horse team on slopes ranging from 10 to 25 per cent.^ind on 
slopes ranging from 30 to 50 per cent.* The graph indicates that 
the output per hour is greater on the gentler sloi^'s for distances 
not exceeding 500 feet, and less for greater distances. This is 
due to the ability of the horses to traverse the distance from stump 



Fia, 37. — Graph showing the Effect of Slope on Skidding Output, Animal 
Ijogging, under Winter Conditions. Inland Empire. 

to skidway on the more gentle slopes in a shorter time than on 
the steep slop(\s, and also to the tendency to skid maximum 
loads on steep slofX's only for the longer distances. Teamsters 
are not inclined to make up maximum loads for short distance's 
and on the operations at which these data were taken the average 
load for the gentler slopes exceeded thosei on the steep slope up 
to a distance of 500 feet. 

The influence of the character of the lx»ttom on the skidding 
output is shown in Fig. 36 for slopes ranging from 15 to 30 per 

* From data contained in Inland Empire Sawing and Skidding Studies, 
bynames W. Girard. Timbennan, Sept. 1920, pp. ^ to 38. 
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cent. The graph indicates that the gross hour output on bare 
ground in summer is greater than on a snow bottom of from 10 
to 20 inches for distances of a few hundred feet, while for long dis- 
tances a snow })ottom is more efficient. Undoubtedly this is 
due to%the greater effort recjuired to break out snow trails for 
the short distances and the tendency to take maximum loads 
only on tin? longer hauls. 

The eff(‘ct of gradient on tin? output when skidding is done on 
a snow bottom is shown in Fig. 37. This graph indicates that 
the gradient has h^ss influence on output on snow bottom than 
on earth bottom, although the tendcuieies are similar. The 
gr(‘ater efficiency on the steeper slopes begins at about the same 
distance as for summer logging, but on the long hauls the effect 
of grade on output is less with snow bottom than with earth 
l)ottom.^ 

Wlum skidding with two animals, either horses or mules, and 
handling timb(*r that averages from six to nine logs p(‘r thousand 
board fetd., a day’s work, ten hours, ranges between 10, (XX) and 
15,000 lK)ar(l feet for distances up to 500 feet. A daily average of 
10,(XX) board bud during a month is considered good. For a 
distance of 750 feet the average ranges bidween 8000 and 12,000 
board feet and for KXX) feet, from 3(X)0 to 4500 board feet log 
scale. A two-yoke team of oxen will average' approximately 
the same number of board fee't per day as a pair of mules or 
horses. 
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CHAFl^ER XI 



THE 1J0-I>EVIL 

A sled known as a p:o-(l(‘vil, travois or crotch is usc(i in tho 
eastern part of the United States diirinfij thi* suninier and early 
fall and sometimes in the winter to supphanent snaking. 

Tlie jjjo-devdl is made in tho camp blacksmith shop and is 



if’ 



Fi«. 38. — A Go^Iovil lufwlod with Hardwfx>d Michigan. 

a rough sh'd having two unshod hardwood runners, i)referal)ly 
of yellow birch, hard maple or bec'cli, selected from timbers hav- 
ing a natural crook. The usual tyjM* of ninner is from C to 
feet long, 6 inches wide, and from 3 to 5 inches thick. A 6- 
by 6-inch by 4- or 5-foot bunk is fastencal to (*ach runner by a 
bolt. The bunk is placed from 2 to feet from the rear end of 
157 
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the runners. A ring is attached to the center of this bunk and 
the logs are bound on the latter by a chain passing around the 
logs and bunk and through the ring. The curved, forward 
ends of the runners are conne(;ted by a roller which has a short 
chain at each end that passes through a hole in the forward end 
of the runner and is fastened several inches back on it. Since 
the go-devil has no tongue it can be turned around in a small 
space. The draft rigging consists of chains fastened to either 
side of the bunk or to the runners. The chains are brought for- 
ward and joined directly in front of the roller by a ring to which 
the hook on the (ioubh;-tree is attached. Go-<levils are loosely 
constructed to permit a backward and forward play to the runners 
so that if one of them l)ecome8 obstructed the other moves ahead 
and starts it. 

They are seldom used for distances less than 300 feet, except 
under adverse snaking conditions. They may be used for a J- 
mile haul on snow but are not as economical as larger sleds for 
this distance. Trails are required and these are cut by the 
swampers as they prepare the logs for skidding. 

THE LIZARD 

A crude form of sled called a lizard is sometimes used in the 
pine forests of the South when the ground b(‘comes too soft for 
wheels. They are not serviceable on very muddy ground because 
the nose digs too deeply into the soil. 

The lizard is made from the natural fork of an oak, hewed flat 
on the upi)er and lower sides, with an upward sweep on the 
forward end so that it can slide over obstructions easily. About 
two-thirds of the distance from the front end the two prongs are 
spanned by a bunk bolted solidly to them. The draft chain is 
fastened to this bunk and also passes around the log and through 
a hole in the upturned nose. Lizards are made in the camp 
blacksmith shop. 

YARDING SLEDS 

It is often desirable to yard or skid logs for distances over J- 
mile, especially when the amount of timber does not warrant 
the construction of a two-sled road, or the haul from the stump 
to the landing or to the railroad does not exceed 1 J miles and the 
grade is favorable. 
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Snaking methods and go-devils are replaced in such cases by 
yarding sleds or drays in the Northeast and by a “jurnbo dray” 
or a “bob” in the Lake States and the Adirondack mountiiins. 

The yarding sled is made by the camp blacksmith and has 
a pair of yellow birch or maple runners, 7 feet long, 3 'inches 
wide shod with |-inch steel shoes. The forward ends are 
curved upward. The runners are held tog('ther by a bunk 8 



Fi<i, 39, — ,\ YardiiiK SIcmI usi*<J in th(; Northcjwt. 


inches square and 4 or 5 feet long, placcMl about 3 f(M‘t from the 
rear end of the sled. In«order to facilitate handling th(i sled the 
bunk is made in two parts; namely, a lower stationary bar 
fastened securely to the runners by [)ins, called “starts,” and 
braced by heavy iron straps or “raves,” and an upi)er bar which 
is temporarily removed when the sled is turn(‘d around in the 
woods. The upper bunk luis grooves cut on the (mds or on the 
sides, and these grooves fit around the starts, which are mortised 
in the lower bunk and fastened to the ntnners. 

Several logs with the forward ends supported on the bunk and 
the rear ends dragging on the ground can Ixi hauled on a yarding 
sled. 

Tjvo g-inch chains 18 or 20 feet long are used to fasten the logs 
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to the bunk of the sled. Each chain has a p^rab hook on one 
end and a bunk hook on the other. The use of chains in binding 
logs is shown in Fig. 40. A third chain is sometimes used to 
bind the rear (md of the load. 

Two'horses are us(‘d for hauling yarding sleds, except on long 
hauls or unfavorable grad(‘s, when four may be required.^ 

An av(‘rage load is five larg(‘ logs, or s(‘ven or (‘ight small ones, 
th(' total av(Taging from 700 to 10(M) board f(?et. Five thousand 
Ixmrd f(‘(‘t is an average day’s work for a team and sled on a 
J-mile haul. 

A system of re-yarding is sometim(‘s followed on very steep 
slopes up which it is diffieult to haul empty yarding shals, and 



DOUBLE SCHOOOIC 


SINGLE SCHOOOIC 



Fio. 10. — MotluMl.s of fjLstoning Logs to (he Hunk f)f u Vardinj? Sled. 

down which it is difficult to control loadc'd ones. The logs are 
snaked to the foot of st(*ep .slopes and hauh'd to tla* main skidways 
or landings on yarding sleds, \ skidding team is equi|)ped with 
150 feet of 1-inclv manila rope to one (uid of which a gral) hook is 
fastened. The logs are bunched l)y the team and several of them 
are bound together at one tmd with a chain and the draft rig 
atta(4ied to it. The hook on the rope is caught in the binding 
chain and given two or three turns around a nearby tree or stump, 
and the team started, down hill. The teamster handles the snub- 
bing line and controls the team by voice only. Horses soon 
learn that the snubbing line will hold back the load and they 

‘ On steep down gradoj^ one horse is sometimes used because the trails can 
be made narrower and less swamping is necessary.' 
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will go down a very steep grade without a driver. The advan- 
tages of this method, as compared to the use of yarding sleds, 
are that poorer roads may l)e used, less care has to lx* (‘xiTcised 
in felling, difficult “chances” can he easily logged without a lu'avy 
strain on the horses, and the output per cr(‘W can lx* iiu^eased 
from 50 to 100 p(T cent over that possil)le when yarding sleds 
are used under similar conditions. 

THE BOB 

In the Lake States and in th(‘ Adirondacks a “hoi)” is used 
in the place of a yarding shxl. It has the front runners of a “two- 
sled,” equipped with chains for hinding on th(‘ logs. It is adaphxl 
for hauls under J niil(‘ when tlu* distance is too great for snaking. 
From ten to sixteen logs may h(‘ hauled at om‘ tiiiu* on favor- 
able grad(‘s. 

THE “jumbo” 

The jurnho, a modification of the* go-d('vil, is used on a snow 
haul in the Lak(‘ Stat(‘s, for distama's not excecxling 5-mih‘, wh(‘r(‘ 
the conditions do not warrant the us(‘ of htaivy sleds. Th(‘y 
are often used to haul timher out of swamps on roughly hiiilt, 
snow roads. When necessary the wettest places an' corduroycal 
with hemlock or halsam hrush. Jurnho sleds have the same loose* 
jack-knife; e‘e)nstrue‘tie)n as go-ele‘viIs. Tlie runne'rs, he)we‘ve*r, are 
H feet long and have a gauge of tij or 7 fe‘et. The forwarel anel 
re;ar sleels are joineel togt*ther hy cross chains fasteuied to the* hunks, 
which are spacexl from 8 to 9 fe*e‘t apart. The* ave-rage loael for 
a jumlx) range's from KKK) to 12(K) hoard fe‘et, from 5 to 20 logs 
being eairried at one time. The sleels are Ioaele*d hy means of 
a crosshaul. Hoaels must he cut out, stumps removed anel swamps 
corduroyed, hut the eost of road construction is much le*ss tlian 
for two-slcds. 

THE TWO-SLED 

The transportation of logs from the skid way to a laneling on 
streams, to a railroad or to a mill often is cfTecte'd hy means of 
a heavy sled called the “two-sled,” “twin-sled” or “wagon- 
sled.” There is no standard type of two-sled even in a given 
region. Many sleds are made in the blacksmith shop of the log- 
ging camp in accordance with the idejis of the logging foreman. 
The* gauge of sleds varies from 3] feet on some operations in 
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Eadern Canada to 8 feet on others in the Lake States. The 
choice appears to rest on the size of loads to be hauled, the form 
of draft po\v(‘r used, and tlif* preferences of the foreman in charge. 

Wide-gauge sleds are used exclusively when some form of power 
draft is used, since the sleds are inad(‘ larger and heavier in order 
to carry niaxiniuni loads. Many loggers also prefer a wi'de- 



(on the left). New Ilani{)shire, 

gauge sled when animals are used for sh'd hauling because the 
animals then do not travad in the sled runiKT tracks and, therefore, 
do not deposit manure on it, a matt(‘r of great imj)ortancc on an 
iced road, sinct* manure will (‘aus(* the ice to melt rapidly on 
bright days. More road-monkey work is required on a narrow- 
gauge sled road to keep the track clean, than on a wide gauge, 
since tlu' manure must be shoveled off. 

The length of ninners varies from 8^ to 12 feet and the width 
from 4 to 6 inch(\s. Home runners are made square and others 
rectangular and they may be shod either with a rectangular- 
shapetl steel shoe or with the more common type of semi-cirpular 
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one. Bunks range in length from 8 feet, on small sleds, to 16 
feet on the widest gauge ones, although 10 feet is the average 
length in use in the Northeast and 12 feet in the Lake States. 

A sled used on a Maine operation had runners lOJ feet long, 
4 inches broad, 7 inches high, which were shod with flaf 4-inch 
steel shoes. The gauge was feet. Tlie runners wen‘ braced 
near the center by a transverse timber called a bar, which wtis 
fastened to them by a wrought-iron casting, called a “dexter" 
or “sled knee." A 10-foot hunk was placed over the bar on the 
rear runners and a 10-foot rocker on th(‘ bar of the forward sled. 
This rocker turn(‘d around a king-pin that pass(‘d through it 
and the bar. The forward runners also w(‘re strengthened by 
a flat roller rounded on the ends and fitt(‘d in circular holes in 
the sled noses. To this roller the sled tongU(‘ was mortised. 
When two teams were used for hauling a sled, a false tongue was 
slung on rings under the main pole, proj(‘cting ahead far enough 
to accommodate the forward pair of horse.s. This pole enabled the 
lead team to assist in steering the sled. Th(‘ r(‘ar runners were 
similar to the forward pair, with the omission of the tongue and 
rocker. Two-sleds are made from well-seasoned oak, maple or 
birch. The woodwork on a sled lasts from thre(‘ to four sefisons 
but the runner shoes must Ik* renewed annually or bicamially. 

The front and rear sleds an* oft(‘n joint'd by two or jf-inch 
chains attached to the back .side of the forward bunk, directly 
over the runners, then cro.ssed and atta(*hed to the noses of the 
rear runners. The length of the chains is adjustable so as to 
adapt the distance between the forward and rt'ar bunks to the 
length of logs being hauled. On rough roads, wh(*n light 
sleds are used, and wherrlogs of medium and fairly uniform length 
are being hauled, the cro.ss chains may 1h* replac(‘d by a “goose- 
neck," which is a V-shaped pair of thills. They have a hook on 
the apex by which they are attached to a ring on the back side of 
the forward bunk and the diverg(*nt ends of the goose-neck are 
fastened to the roller ends of the rear sled. The Ic'Ugth of the 
goose-neck Ls from 16 to 18 feet, which giv'es a distance of 21 or 
23 feet between the rear bunk and the forward rocker. When 
the empty sled is ready to return from the landing to the skidway, 
it is customary to unhook the goo8(*-neck, turn it hack on the 
rear pair of runners and couple the sleds closely together by means 
of lyoss chains. 
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SLED ROADS 

Yarding Sled Roads. — Roads for yarding sleds are laid out by 
the camp foreman. Several main roads diverge from the skid- 
ways venerally going up the slopes and, from these, branch 
roads are built directly to the logs. 

Main roads are ljuilt 5 or 6 feet wide, stumps are cut level with 
the grad(j and all briwh, fallen timber and boulders cleared away. 
The road is roughly graded, hol(‘S and d{‘prt*ssions are filled with 
brush or dirt, streams are spamu'd with crib l)ridg(‘s, swamps are 



Fio. 42. — Yardiag-sled Trails leading down to a Skidway on a 
Two-sled Road. Maine. 

corduroyed and, if necessary, cro.ss-skids arc placed across the 
road at intervals of from 10 to 20 feet to prinaait the runners from 
cutting up the road. Side-skids also may be placed along the 
lower side of the road to prevent the sleds from leaving it. On 
side sloiK\s, th(^ outer edge of the road may be built up by laying 
skids parallel to the road and then placing short skids, 2 or 3 
feet a[)art across them. This crowds the sled towards the bank. 

Main yarding roads are built by a special road crew. The 
secondary roads are laid out and const meted by the swampers 
while preparing the logs for skidding. Ei\sy grades are de- 
sirable both for main and secondary roads, but are not essential 
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because the speed of loaded sleds can be checked on steep 
pitches by a “snub-line”* or a “bridle.” 

A bridle is a chain passed around a runner in front of the bunk. 
It is put on and removed as circumstances demaml. A clevis 
attached under tlie forward part of a runner som(‘times«replace8 
it. Bridles can only be used on smooth ground, otluTwise tlic 
chains catch on roots and other obstructions and stop the sled. 
Tail chains, which bind together the rear end of the load, also 
act as imf^ediments and assist in th(‘ control of the sleds. Aided 
by any of these devic'es, teams can go down slopes loaded, up 
which they cannot return with an empty sled.^ 



Fio. 43. — A Yardiiig-Mlcd Road laiilt up on a C’urv'o to prevent the Sleds 
from leaving the Hoad. Maine. 


Two-slcd Roads. — The road system for an operation on which 
the logs are to be transiwrtcci on two-sIe<lH, comprises n main 
road over which all th(' traffic pass(‘s to tlu‘ landing, and second- 
ary roads which radiate from it to the skidways. Th(‘ roads arc 
laid out by the camp foreman often without the aid of survey- 
ing instruments, although in recent years, progressive woodsmen 
have adopted a hand level for the determination of grades. 

The main road location is the more irrjf)ortant because it is the 
route over which fully loaded sleds pass. These roads often 

‘ Spa Fig. 48, 

* The general scheme of roads is shown in Fig. 42. 
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follow the valley of some stream from the woods operation to 
the landin^^, crossing and re-crossing the water-course as often as 
ne(!essary to maintain the desired grade. A minimum number of 
bridges is desirable because* they are expensive to construct and 
to maintain. In order that logs can be hauled on a down grade 
from the secondary roads to the main road, the latter should 
be located on tin* lower levels of the tract. 

A main road of (*asy descending grades is preferred because 
on grades in ('xcess of 5 per cent, heavy loads gain too much 
headway and it is necessary to place hay, straw, gravel, sand or 
brush on the road to check the speed. It is more satisfactory 
and often cheaper in tlu^ end to make cuts or to detour ascending 
grades rather than to return by them. 

Dead-level pulls should be avoided because more t>ower is 
required to move loads on such places than on g(‘ntly descend- 
ing grades. Sharp curves are especially dangerous at the foot 
of steep j)itches because the load cannot be held in check by the 
animals and the sled is apt to h'ave th(* road under the momentum 
attained. 

Turnouts are provided at the (‘ml of long, straight stretches 
on low-grad(* roads, while on steep mountain roads a “go-back” 
road is built over which the empty sh'ds return. 

Secondary roads are inferior in construction to the main on(*s 
because they may he used for one s(*a8on only, and a small amount 
of timber is brought out over th(*m. Th(\y are seldom ic(*d and, 
therefore, the bottom do(\s not have to be made as smooth as 
for rut roads. 

F(*wer roads can be usc'd in a rough or rolling region than in a 
Hut country because tin* downgrade permits skidding for longc'r 
distances. 

Two-sl('d roads should be built during the summer or early 
fall before the ground freezes and snow falls. The days are 
then long and the unfrozen earth can be handh'd to best advan- 
tage. On n(*w o[)erations, road work follows camp constnjction, 
while on other operations the roadmen come in a short time in 
advance of the regular camp crew, or simultaneous with it. 
It often is necessary, however, to construct a tote road, from 
the base of supplies to the camj) site, previous to the construction 
of the camp. Roadmen are chos(‘n from the less efficient workers 
in camp, because in such work little skill is -required. 
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The right-of-way having l)e(m blazed out by the camp fore- 
man, the '‘road-monkeys," as the men are called, proceed to 
fell a strip of timber from 20 to 30 feet wide along the proposeti 
route. The merchantable timber Ls cut into siiw logs which 
may be left at one side of the road, or skidded to th(* nearest 
skid way site. If the road is to have a snow bottom, the depn^ssions 
are filled with rotten logs and sound non-merchan table species. 
The latter are also used for corduroy, bridge constniction and skids. 
Large stumps are sawed level with the ground; boulders are 
removed or the road level around them raised by skids; and 





Fio. 44. — A Two-sled Road, showing the Method of building up the Grade 
on Slide Slopes. 

cuts arc made to n’duce heavy grades. Snow roads often pre- 
sent a rough appearance IxTore snow falls, because of the uneven 
nature of the roadbed, but the first heavy snow fills the depres- 
sions and .smoothes off the road making a solid Ix^d over which 
the sleds may pa.ss. 

Swamps containing live springs are a source of annoyance when 
the road must pa.s.s over them, I>ecau8e they are the last part of 
the road to freeze over in the fall and the first part t-o thaw in 
the early spring, and should be avoided when practicable. When 
the road crosses low marshy ground or swamps, corduroy is used 
which gives a broad bearing surface to the road and prevente^ 
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the sled runners from sinking into the mud. An average day’s 
work for one man is to cut i)oIes for and build from 6 to 8 rods 
of corduroy. 

When roads are built on side sIofK's, the upjKT si(l(‘ is cut down 
and th(* lower side raised, by laying long skids parallel to the 
outer edge of the road and placing short transverse skids on 
them. The space between the skids may be filhd with brush, 
or left vacant and snow allowed to fill th(‘ interstices. On roads 
wh(‘re the traffic is heavy tin* slope is either cut down enough 
to make a solid roadway, or cls(^ an abutment of logs is built 
on the low sid(‘. 

Roads which are to be iced must be more carefully graded than 
snow roads because a solid base* is requinai to sup[X)rt the ice 
coating, otherwise' it will i)n‘ak up under htaivy loads. Stumps, 
rocks, and other obstructions in th(‘ line of ruts, also interfere with 
the operation of tlu* nit cutter. An ic(‘d road, thc'n'fore, must be 
carefully graded, stumps grubbed or blasteal, rocks n'lnoved and 
low spots filU'd with earth. The ap}>earance of tlu' roadbed 
previous to tiu' fall of snow should Im* comparative*ly smooth. 
The additional cost of tlu* roadbed for an iceal road as compared 
to a snow road may 1 h‘ 1(K) per cent or more', llowt'ver they an? 
more effieie'iit on long hauls since? lu'avie'r loads earn be' moveel 
than on snow roads. Two ge'iu'ral tyjx's of iced re)aels are* use'd, 
namely, the? rut road and the trough road. The' forrne'r re'prese'nts 
the earlie'st type' of ie'e’d re)ad use*d in the' Tniteel State's, anel it 
was probably first de'veloped in the Lake vState*s. On the' e'arly 
roads the ruts we're e'ut with an a.\, l)Ut this me*(hoel was soon 
abandoned since a rut cutte'r* make's a smoother channe'l and tlie 
cost of the roael is h’ss. 

The advantage's e)f a rut road over a snow roael is that the fric- 
tional re'sistance is rcduce'el anel the rutserve's to heilel thesle'el in place 
on the roael, thus preventing the runners from sluing. Rut 
roads require more' attention for mainte'nance than snow roads 
iH'cause the*y must Ih' ke'pt fre'c from manure'; sprinkled at fre*- 
quent intervals, ofte'ii daily; and the ruts may have to l)e cut 
out two or more time's pe'r week. In the Like State's ruts often 
ore cut in the soil, which gives a soliel be'd. It cannot be done 
euccessfully in stony soil, however, so that in many regions the 
ruts arc cut in the snow and later built up with ice. The first 
‘ Sec Fig. 46. 
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mentioned practice gives the best results, since the ruts will stand 
up under heavier loads. Ruts are cut from 3 to 6 inches deep and 
are made somewhat wider than the thickness of the runner. 
The bottom of th(‘ rut may be square or concave depending on the 
shape of the ninner shoe*. The trough road has a siTiooth ice 
bottom with sloping ice wings. It is Imilt up to a depth of several 
inches by frequent applications of water and it is then sheared 
off with a steel snow plow which gives a le'vel ice bottom without 
ruts. The advantages claimed for this tyjK* of road are that 
it provides eeisier draft on short hauls, and that the solid ice bed 
makes a more ix‘nnanent road during the warm winter weather 
which may occur lu'ar the close of the hauling season. These 
merits are not con(‘e(led by all loggers, however. Trough roads 
usually are made for a gauge of b fe(‘t or less. This necessitates 
the use of a narrow-gauge shal. with overhanging hunks which are 
more troublesome at landings than those on broader gauge sleds. 
f\irther disadvantages of tlu* trough road are that the horses 
travel on ice and in the runner track, which necessitates the 
constant removal of rnanun*; the road, unless pIow(*d frequently, 
is built up and then tends to break down on the* sides under heavy 
loads; much more water is n'cjuired than for rut roads; more 
lalx)r is n*(iuir(‘d for maintenanc(*; and on long hauls the capacity 
Ls no great(‘r than for a rut road. 

Streams and dry watc'rcourses are bridged with structure.? 
made from round timlnTs. Bridges an* the first part of a sled 
road to w(*aken. They should be built on a slight downgrade, 
if possible, in order to facilitate the passage of loaded sleds. The 
usual typ(* is oik* the floor of which is supported on parallel 
stringers, from 12 to l.'i inches in diameter resting on abutments and 
piers which are made of logs from 12 to 18 inches in diameter, 
built in crib-fashion. The pi<‘rs are 10 or 12 feet square and arc 
commonly placed from 12 to 16 feet apart, and filled with stone 
to give them stability. The floor is made of skids from 6 to 10 
inches in diameB*r, placed across the stringers close enough to 
form a solid roadbed, and on these a thick covering of bark is 
spread to hold the snow, and prevent the sled track from break- 
ing up when thi* load passes over it. The skids are held in place 
by stringers which are laid on top of them, one on each side of 
the bridge. 

^Piere are not adapted to use in a stream bed, because freshets 
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are apt to cany them away. Under such circumstances or where 
the bridge crosses a wide stream the crii)s are placed from 20 to 
25 feet apart and the stringers are supported between them by 
piles driven to bed rock at intervals of 8 or 10 feet. 

When*th(! stream is too wide for a single span, the cribs may 
be built in the water, heavily loaded with stone and provided 
with a '^rake" on the UfKstr(‘am face to divert refuse and ice to 



Phithjtfrnph hy I>. \. ft oyer*. 

Flo. 4.5. — .A Snow Shod on a Two^*<l«'d Hoad. (’onifrrouM brush is placed 
against the framework to prevent the entrance of snow. Maine. 

either side of the crib. When there are long spans it ivS cas- 
tomarj' to use five stringers. Deep depressions often are filled 
with cribbing built up to gnide level. 

On roads where the snow drifts badly snowsheds are occa- 
sionally built in order to keep the road open with a minimum of 
hand shoveling. They also are used on steep pitches to keep 
the ground free from snow, so that the speed of sleds can be 
controlled. Snowsheds are built in several different forms one 
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of which is sliown in Fig. 45. The framework is constnicted 
of poles 6 or 8 inches in diameter and lu‘avy brush is placed on 
the sides and roof to prevent the (*n trance of snow. The height 
and width of the sheds is de|x'ndent on the size of the skxls and 
the maximum height of loads hauled. ♦ 

Screens built from tops and limbs .soiiudimefs are placed along 
the windward side of a road to prot(‘ct it against drifting snow. 
A fringe of trees also may be left along exj)Ose(l portions of the 
road, this timber being cut during the last s(‘!ison the road is 
used. 

Two-sled snow roads recpiin* at l(‘ast from 8 to 12 inch(‘8 of 
snow for succes.sful operation an<l in tln‘ Lake* Stat(‘s and the 
Northeast conditions are seldom favorable for their use until the 
middle or latter part of D(‘ceinb(‘r. Hauling Ix'gins at this time 
and continu(‘s withoiit interruption until all of tin* logs are on the 
landing, or until the season breaks up and the snow leaver the 
roads. 

Snowplows play an irnjmrtant part in th(‘ mainbmance of a 
main two-shal road. Th(‘y ar(‘ fre(|uently mad(‘ by the camp 
bla(;ksmith, but also ar<' sold by dealers in logging supplies. 

Plows ar(‘ used after each sno\vfall to ch^ar a right-of-way along 
the road wide enough to iKTinit loadcxl sleds to pass. They 
are built in several pattern.s, a common one having V^-shapod 
flaring sides from 2 to 4 feet high, which are bolbxl to a heavy 
pair of runners. The plow is drawn by from six to sixteen horses, 
dependingon the depth of snow and the widthof road being clearexi. 
Plows also an* made from two split logs or h(‘avy sawed timbers 
aljout 10 feet long which an* joined together at the ap«*x of the 
triangle by means of a chain which passes through holes in the 
forward end of the logs at which iK>int the draft ix)wcr is attached* 
The angle betwc’cn the sides may lx* n*gulated by means of cross 
bars, which are fitted into notches cut into the inn(‘r face of the 
logs or timbers. Such snowplows an* made* reversibh* in order 
to facilitate a change in tin* din ction of travel. 'J’he chain hold- 
ing together the forward ends of the logs at th(* apex of the triangle 
is removed, the rear (*nds of the logs an* then brought together 
and fastened with the chain, and the fK)int of draft attachment 
is then reversed. This scheme is (‘sp(*cially usr^ful since it often 
is difficult to turn around such a snow plow, owing to its unwieldy 
character. Special care is necessary when roads cross lakes or 
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ponds that have become covered with a blanket of snow before 
the ice has reached a thickness to hold up heavy loads. It is 
the custom to plow the snow from the ice for a distance of 40 or 
60 feet on either side of the main road and to keep the ice uncovered 
until it Ims reached a satisfactory depth. If this is not done the 
road may remain in a danj^erous condition throughout the winter. 

The maintenance of iced roads requires rut cutters and sprink- 
lers, in addition to snow plows. The rutter is a machine mounted 
on a heav>' s(‘t of runners which has two chisel-lik<‘ cutting blades, 
either tiut or concave, which may be raised or lowered so that a 



Fk;. 4fl. — The Badger Hut ('utter (side view). 


nit of any (h'sired depth can be secun'd. Snowplow.s and riit 
cutters often are combined in one machine ('specially in thos(i 
patterns offered by logging supply houses. 

Long hauls, tiscending grade's and long, level stretches an» 
iced so that larger loads can be hauled. A road on which four 
or more trips can be made daily is seldom ict'd iinh'ss a large 
amount of timber is to be hauled over it. Descending grades and 
sc^condary roads are not iced. 

Tile sjirinkler is a rectangular tank built of dressed and matched 
plank, and mounted on a h(*avy pair of sleds. It holds from 30 
to 80 barrels of water, which will sprinkle from J to J of a mile 
of road. In one type a short pit'ce of 1-inch iron pipe is fitted 
into each of the rear lower corners of the tank directly over 
the sled ruts. An overhanging piece of sheet iron is attached so 
that it hangs over the opening in the pipes and, when the wooden 
plugs are pulled out of the latter, the water plays on this sheet 
and throws a spray over the rut, which on freezing makes a solid 
ice coating. Another type of sprinkler has. the openings in the 
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bottom of the tank in front of the rear sled runners. This is 
considered a better method since the runner tends to shape the 
rut and prevents water from collecting in low s[X>ts and filling 
up the ruts with scjlid ice. A scheme triccl some twenty years 
ago aa a substitute for the sprinkler, was a sU'am l)oiIer mounted 
on a sled, with pipes which discharged sb‘am in the runners, 
thus melting the snow and ic<‘ which on freezing would coat the 
rut with ice. So far as known this system was not adopted, 
although it was tried out both in the Lake State's and in the 
Northeast. A wati'r h(*at(‘r, a round wrought steel tube 18 inches 
in diameter equipiM'd with a smoke and a fin' door, is .sonu'times 
placed in the tank. A fire built in it prevents the water from freez- 
ing. Sprinkh'rs may Ix' filled by gravity from a s])ring or brook, 
by watt'r drawn up in a barrel by means of a cable and horse 
draft, or l)y a ste'am pump. 

The rutting and sprinkling are done by a siXH’ial crew who 
usually operate at night and whose' .sole duty is to kee'p the' road 
in shajK' for hauling. Under ordinary eiretirnstanees, in addition 
to such nu'n as are n'quired continually at iK)ints when' grades 
must be sande'd, or snubbing device's ope'rate'd, one man e'an 
ke'cp 2 mile's of main roael in repair. One' four-horse' te'ani anel 
two men can otx'rate the sprinkler on fre>m 4 to 0 mile's of roael. 
Shoveling out elc'cp drifts afte'r storms; banking anel skidding up 
roaels on siele hills, whe're* the sle'ds slue' to one siele'; kee})ing a snow 
covering on bridg('.s; .shaping ruts on iceal roaei.s by cutting them 
out with an ax; filling in low si)ots on the ro.ad with snow, brush 
or other material; anel shoveling manure* ofT e)f the* iced roada 
may be* ne'e-e'ssary to maintain a twe)-sle*d roael. 

After one ,s(*asorrs work a roael re*(pure‘s a ge*neral ove'rhauling to 
prepare' it for the next winteT’s use*. This work is done e'arly 
in the fall at the time roael buileling be'gins. Brielge's are strc'ngth- 
cned when necessary, the roadbe'el built up on Hle)rK*s where 
weaknesse's have iM'come apparent, sags occasioned by the last 
winter’s haul are fille'd, anel any general improvements made that 
the previous se'ason’s work have shown to l>e a^lvisable, such as 
the elimination of undesirable curves and grade's. 

Operation. — The prae-ticc followed in preparing a main two- 
sled road for hauling varies on different operations. Preparation 
of a snow road often begins two or three weeks previous to haul- 
ing, when a crew goes- over the road filling in soft places and cutr 
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ting out windfalls which may have dropped across the road. A 
forward pair of two-sled runners is then loaded with two small 
logs whose r(‘ar ends are allowed to drag on the road where the 
horses travel. Several loads of this character are hauled to the 
landing,* followed by heavier loads again dragged on the same 
sled. Wh(‘n th(‘ road i.s thoroughly packed, a few light two-sled 
loads an* hauled over the road after each snowfall. 

Pn'vious to hauling, the roads past the skidways are broken 
out by a snowplow and if necessary by shoveling. Then an 
empty or lightly loaded sled is drawn over the road to 
break a track. The snow on the skidways i.s shoveled off and 
the empty sleds drawn by two or four horses are ranged along- 
side for loading. Logs are sometimes frozen so solidly that they 
cannot be loosened by hand and a small charge of dynamite 
must be (‘xploded in the pile. On steep mountain roads it is 
customary to place partial loads on the sleds at the upper skid- 
ways and “top-out" the loads from skidways on the lower levels. 

Sleds may be load(‘d by hand, by the crosshaul or by power 
loaders. Hand loading is used where the logs are not larg(‘. It 
is a common method in the spruce forests of the Northc'ast. Two 
skids are placed so that th<‘y span tlu' interval betwe(‘n the crib- 
work of the skidway and the sled bunks and the logs ar(‘ rolled 
over the skids by th(^ loaders. As th(‘ load is built up, th(‘ skids 
are raised and placed on top of each succet'ding tier of logs. 
Large logs are loaded with a t(‘am and crosshaul unless the 
skidways are higher than the sled bunks. 

Horse loaders or “jammers" are fnquently used in the Lake 
States. These have a derrick and swinging boom mounted 
on a heavy sled, e(|uipi>ed with hoisting i>locks and tackle. The 
jammer is drawn from one skidway to another by a team, and is 
placed directly Ixdiind the sleds to be loaded with the boom so 
placed that logs may be gripjX'd on the skidway with tackle, 
elevated and transferred to the sleds. Power for hoisting is 
furnished by the team which transports the jammer. 

Power loaders are occasionally used in the Lake States. They 
are mounted on sleds and have a stiff lx)om and a hoisting en- 
gine driven either by steam or gasoline. They are transix)rted 
from one skid way to another by animals. 

Logs are bound on the sleds by chains. For high loads, oper- 
ators use a set of ten chains. Four }-inch, short bunk or comer 
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bind chains are used to bind the two outer logs of the lx)ttom 
tier to the rear bunk and the rocker. Four J-inch “deck chains’' 
are used to bind the load, one pair being used to hold the load 
after the second tier of logs has been put on, and the other pair, 
after the fourth tier has been loaded. Each d(‘ck chain Jias two 
parts, one part being 24 fe(‘t long with one end fastened to a ring 
on one side of the rocker or bunk, and the otlier part being 2 feet 
in length and attached to the rocker or bunk on the end 
opposite the long chain. The short chain Inis a ring on the end 
and a secondary chain with a grab hook attac'hed is fastened to 



rf'otoffrnph l y H. Dt FvrtH. 

Fio. 47. — A HprinkliT Ix'iiig filled with Water from a BriKjk. Adirondiicks. 


it. Two 3 -inch wrapper chains each about 40 fe(‘t long, which 
have a ring or bunk hook on one end and a grab hook on the 
other, are passed around the comj)leted load, but are not attached 
to the sled. 

When large loads are hauled, a “potter” is sometimes used 
as an aid in loading. This is a round stick 3 or 4 inches in 
diameter and 2 \ or 3 feet long, around the center of which is 
fitted an iron clasp to which is fastened a short piece of chain 
with a hook on the free end. When two pairs of deck chains 
are used, eight potters may be employed, four on each side 
of the load. After the deck chains are placed on the first two 
tiers, the hooks on the potters are caught in links on each deck 
cluyn. The potters on the far side are held in a vertical poai- 
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tion by a log rolloci against them, while those nearest the skid- 
way may be turned down until the sled is loaded, in order not 
to offer interference. 

It is not practicable to attempt to take animal-drawn sleds 
up evea occasional grades of 5 per cent or mon*, unless some hoist- 
ing devic(i is used to pull up the sleds. This may comprise a 
steam l>oiler and engine driving dnims on which a calde is w<jund 
that is attached to tln^ forward part of flu* sled. The t('am usually 



Fio. 48. — A Snul)bing Device for controlling tl»o sjx'od of landed Sleds 
on St(H>p (Jrndas. The free end of the roix) in the foreground is attached 
to tlio sled. 


is detaelu'd before the load starts. In some eases the sleds are 
returned to the foot of the ineline by means of a re-haul. 

The problem of lowering sleds down steep inclines is solved 
1)y the use of some form of snubbing device. The most simple 
type has a 1-inch or larger manila rope one end of which is fastened 
to the rear of the sled. The rojx' is then passed three or four 
times around a stump at the top of the grade. As the sled de- 
scends its speed is controlled by means of the rope, which is allowed 
to run around the stump as fast as desired. The operator con- 
trols the rope sjxMid by means of a lever as shown in Fig. 48. 




SLEDS AND SLED-HAITLING 


177 


The rope usually is from 50 to 100 feet longer than the slope so 
that a descending sled pulls the free end of the ropt^ up the grade, 
and causes it to ehang(‘ ends \vh(*n a sled load descends, 

A patent snubbing dt*vice is shown in Fig. 40. This system is 
adapted for any distance u]) to 2r)00 feet and, by the U8(» of rol- 
lers, may l>o usetl on any degree of curvature und(‘r 00''. The 
brake, which is snublxHl to a stump at the to|) of the grade, has 
a heavy timlxT frame, inountcMl on stt‘(‘l-shod runners, which is 
faced on top with a J-inch stc«*l plate. Four or six friction 



Fia. 49. — The Harirnjjcr Devin* u^cd to control the S{khh 1 of 

Sleds on Dc'S’cndirtu (ira<I<*s. 

bases with hard m.aph' faces are Listened to tlie stt'cl plate. A 
cast-iron grooved wheel witli a smooth fri<‘(ion face on the under 
side is mounted on a vertical steel }K)st abov(‘ cjich hard maple 
face. A steel spring holds the whcrels above the maph? blocks 
when the cable is running free. A control lever is provided for 
each two wheels by rtn'ans of which they can be forced against 
the maple friction fma? and the s|7ccd retarded or the load stopped. 
On low grades one set of friction wheels may be adequate, 
while on .steep grades all may be required. The lowering cable 
is i-inch plow steel and .•should tw 100 f(>et longer than the grade. 
It is fastened to a wire cable sling which pa8Rr*s around the load. 

On well-maintained roads having favorable descending grades, 
four horses can haul from 5000 to 8000 board feet per load, while 
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two horses can haul from 2500 to 4000 feet. On unfavorable 
grades the capacity of four horses may be from 2000 to 3000 
board feet, and of two horses from 1250 to 1500 feet. 

The numl>er of daily trips made by teams for given distances 
is infl«enc(‘d by the w(‘ight and condition of th(‘ animals, the 
character of th(>‘ road and the time r(‘(iuir('d to load and unload 
the sleds. Ilorsc's tir(^ on long hauls with h(‘avy loads, conse- 
quently moH! titnlxT can 1)(‘ hauled with lighter loads because 
of the greater s^kmuI possibh'. Horses cannot travel more than 
24 miles daily for long periods, an<l this should be cut down to 
20 mil(‘s when possible. The number of round-trips for a given 
length of haul is approximately as follows: 

(V-milo leiiil 2 round-trips 

.'V-inilc haul 2 round-trips 

4-inilo haul 2-.'^ round-trijw 

3-uule liaul ,'l round-trips 

2-inilo luiid 4 -.5 round-tri{)s 

1-inilo haul (1-8 round-trips 

i- to 1-rnilo haul 10-12 round-trips 

Lag flaulrrs. — As (Mirly as 1885 tlu' att(‘ntion of loggers was 
dire(;t(*d to th(‘ problem of introducing soim* form of mechani- 
cal traction to replace horses oii long sled hauls, but it was some 
years Ix'fon* a satisfactory machine was plac(‘d on the market. 

In 1889, Geo. T. Glover placial four log hauh'rs on operations 
in Michigan. These were probably th(‘ first machines used for 
this purpose and, although they wen* not a succ(\ss, they were 
the forcTuniKTs of tlu‘ more recent ones that have proved to 
be of great value. 

The first successful stinim log hauler was patiaited by 0. A. 
liOmbard of VVaterville, Maine, who adopted the geniTal principles 
of the driving gear on geared locomotives, substituting for driving 
wheels a spi'cial form of heav'y traction device. 

The hauler has a locomotive-type boih'r mounted on a heavy 
reinforced channel-iron frame, which also .sup|x)rts the cab and 
coal tender at the nuir. The machine is supix>rted in front on 
a narrow tread sletl, which is so constructed that it may be run 
either forward or backward. A pilot, who sits on the front of 
the machine, steers the hauler by means of a hand wheel which 
turns the sled. 

The weight of the machine rests chiefly upon two special trac- 
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tion devices placed under the rear end of the boiler. Each has 
a heavy steel runner, hung on a 4.i-inch shaft and (Kpiipjx^ on 
each end with a heavy box in which an iron shaft carrying a heavy 
steel sprocket wheel runs. Each set of sprocket wheels iiuvshes 
into and carries an endless tread chain 12 inchc's wideband 14 
feet long, which is armed with calks and fiirnish(‘s the traction 
surface. The weight of the engine is distril)ut(‘d over the sur- 
face of the tread chain by two tool ste(‘l roller (‘hains, which 



Fi(i. .50. — ,A Ivomlmnl SU'ani Log Hauler. 


run in a tool st(*el chariiad attached to the underside of the steel 
runner insid(‘ of the lrea<l chain. A l)(‘aring surfae(‘ of approxi- 
mately 4J .scpiare feet is given to each tread chain whi(‘h is suffi- 
cient for tractive purjxjses and does not tear iii) tin* road. 

The lx)iler, which la equip|X‘d with locomotive lK)iI(*r attach- 
ments, is 15 feet long, .3(i inches in diameter and is built for a 
working pressure of 200 jxjunds. Th(‘ water tank is placed 
under the boiler directly in front of the fire 1k)x and has a capac- 
ity of ten barrels, which will run the hauler for 5 miles. 

The engine has four vertical OJ- by 8-in(!h cylinders which 
transmit power by a series of gears to the re.ar sprocket wheel 
on ^ach runner. Two cylinders are placed on each side of the 



180 


LOGGING 


forward part of the boiler. The log hauler weighs from 17 to 22 
tons when loaded with fuel and water. 

Steam log haulers are used extensively in the Lake States, 
in the Northeast and in Canada. 

Som# advantage's [wssessed by the machine are that the an- 
nual depreciation' and repairs arc less than the depreciation on 
an equivalerit nurnlx'r of animals, the necessity of bringing in 
larg(i quantities of f(*ed is obviated, and the machine can be 
operaUid day and night by employing two crews. Hauls exceed- 
ing 4 miles generally can be made cheaper with a log hauler 
than with animals. 

Under average conditions a cord of 2-foot fairly dry wood 
will run a hauh*r approximately 8 miles, whihi a ton of soft coal 
will run it af)out 24 miles. Watering places must Ixi provided 
along the road at intervals of from 3 to 5 miles. 

The op(!ration of a steam log hauler re(piir(‘s a crew of from three 
to five men ; namely, one engineer, one fir(*man, one pilot and when 
from ten to twelve' sleds are hauled one or two trainm(*n. 

The average speed, with loaded sleds, is 4 5 miles per hour, 
and with a train of empty sleds the speed is about G miles per 
hour. 

Gasoline caterpillar tractors^ of sove'ral ty}H‘s have been 
introdu(!ed for sled hauling within the last fc'w years and arc 
rapidly replacing the steam driven ones siru'c' tlu'y weigh less, 
have th(ur center of gravity lower an<l, therc'fon', are more diffi- 
cult to upset; re(|iiir(' a very small amount of water daily; have 
a moresinqile fiK'l probli*m because sufficient gasoline can be taken 
on at one time to run tlu' ma(4iine for a day; they have no boiler 
flues to burn out on stt'c'p grades; aiul oiu'-third h'ss labor is re- 
quired for the oix'ration of a machiiu' because a fireman and 
pilot are not lU't'ded. 

Th(' cost of road construction for both types of log haulers is 
greater than for animals because stronger bridges must Ix' built, 
steep down-grades side-banked and timlx*red, all curves strongly 
side-skidded to prevent the sleighs leaving the road, and a “go- 
back” road built so that the haulers can return with empty sleds 
at full s|HM'd. Sharp curv'es should be avoided because it is 
difficult to keep a train of sleds in the road. 

‘ The ftverage iinnual depreciation is 15 per cent 
• See Chapter XIII. 
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On long, level hauls it is customary to rut and ice tlie roads 
to increase the hauling capacity. This may be dont‘ daily on 
the last return trip from the landing, the rutter and sprinkler 
being attached to the rear of the train. As a rule, however, the 
road is maintained by a separate crew. • 

Sleds are inadt‘ stronger than for animal haul because they not 
only bear a heavier loatl but are subject to severe strain in stop- 
ping and starting. The gauge usually is alnuit 8 feet in order tlmt 
the hauler may travel inside of tht‘ ruts. 

Where the road h;is steep asccmding or d(‘scending gmdes three 
or four sleds com|K)se a “turn” because in the first, instance tln^ 



machine cannot pull loads of much gr(‘at(‘r w(‘igh< and in the 
second, sleds have a tendency to “jackknife” and run out of th(‘ 
rut. 

In mountain regions, steam log hatders are us('d on the main 
road only l)ecause the cost of constructing suitable secondary 
roads is too great. Shnls are haiihsl by horses to a central point 
on the main road and there* made iido turns for the log haulcT. 
In a Hat region the hauler may ope'rate direct from the skidway 
to the landing, because of ch(‘ap road construction. 

I>andings should Ik* arrang<*d so that Hl(*ds can be* run along 
the side of the rollways and unloaded without resiK>tting. The 
hauler then net‘d not remain (hiring unloading but can at once 
start on the return trip to the skidways with the empties from 
the preceding turn. This method of opt'rat ion nec(*ssitates the usci 
of three sets of sleds; namely, one at tin* skidways, one on the 
road and one at the landing. The increiised (K)st of (‘quipment 
is more than offset by the greater capacity of the hauler and the 
decreased lalxir cost ‘at the landing. 
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Haulers in the Adirondack mountains have carried fifteen cords 
of spruce pulp wood over roads having 10 and 11 per cent grades. 
Distance records of 84 miles in twenty-four hours have been 
refX)rted. I'iie h(‘aviest loads have been hauled in the Lake 
States (u\ ic(‘d roads. A single steam log hauler in Wisconsin 
has hauled fourttjen sled loads of hardwood in one train, each 
sl(‘d l)earing from 0000 to 7000 board feet, making three or four 
trips daily on a round-trip of 12 miles. In Minnesota, trains of 
riiru* sleds, each Ix-aring 12,000 board feet of white and Norway 
pine, hav(^ been transix)rt(‘d by one hauler. A steam hauler in 
Ontario made tlirca* turns daily on a road betwecm 7 and 8 miles 
long hauling from nine to twelve sleds jxt trip, an average of 
thirty lojuls. Ka(.‘h sled carried eighty logs, or a total daily haul 
of 24(K) logs. Th(‘ company (‘stinuited that the hauler did the 
work of twenty teams.* 

A r(‘cor(b of oik' machiiK* for a .season’s haul in Stc'tson Town, 
Franklin ( ounty, Maine, from January 11 to March 0, 1907, 
running day and night .shifts, is shown in th(' following: 


Length of haul 

Total tnilcH traveled 

Actual HjKicd 

Sleds hauled 

Largest nutnlK!r of sleds in 1 turn 
Total sleds used daily 


7.5 miles 
28.50 

4 to G miles |H;r hour 

551 

5 
21 

350 cords of 2-foot IjanbvocKl 
05 days 

53 days, 10 hours, 45 minutes 
0 days, 4 hours, 15 minutas 

3.403.. 'J.32 fwt log scale 
0225 log scale . 

18.0. 52 feet log scaK? 

37,710 feet log scale 


Fuel us(al ... 
Ehijised time. . 
Running time. 
Lost time .... 
Totivl log scale 
Seale i>er sled . 
8ealo per turn . 
Ljwgost train. , 


Sixty-two horses would have been required to haul the same 
amount of timber. 


* See I/igging by Steam in Ontario Forests, Canada Lumberman, Toronto, 
Ontario, Canada, S(’pteml>er, 1911, p. 77. 

• From the Mechanical Traction of Sleds, by Asa S. Williams. Forestry 
Quarterly, Vol. VI, 1908, p. 361. 
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WHEELED VEHICLES 

Wh('(‘k'(l vcliich^s may bo used where snow is not available as 
a l)ottorn on whicih to move logs. They arc employed for sum- 
m<!r logging in tin* Lake States and the Inland Empire, and for 
year-round logging in the South, Southwest, and the sugar pine 
region of California. 


TWO-WHEELED VEHICLES 

Bummers. — A low tniek, called a bummer or self-loading 
akidder is extensivi^ly us(m1 in the flat and rolling hardwood 
and in the yellow pine forc'sts of th(' South, espc'cially in Arkan- 
sas and Ixniisiana. A similar vehicle also is used in some places 
in the Inland P^mpire. In the South bumiiKTs oftiai are made 
by the camp blacksmith and have solitl l)laek gum wh(‘els with 
14-inch faces and a diameter of from IS to 21 inch(\s. Those 
offered by manufact urers of logging supplies have a skeleton wheel 
24 inches in diameter with a O-inch tiro. The solid w’luad is 
usually f)ref(Tn'd because it gives a greater Ix^aring surfa(*t‘ on soft 
ground. 

Heavy steel axles support a wood(‘n bunk from 2] to 3-5 feet 
in length which is slightly concave on it« upper surface. A 
tongue r>5 feet long is attached to the bunk and serves both as a 
loading lever and as a jioint of attachment for the draft power. 
Small logs an* hi*kl on the bunk with chains and large logs with 
tongs attached to the front face of the bunk or to a breastplate 
on the tongue. 

In loading, a bummer is driven up to a log and backed around 
against it near the end. The tongue is then brought to a per- 
pendicular |X)sition which i)erniits the attachment of the tongs 
3 or 4 feet from the end of the log (F'ig. 52). The team is then 
hitched to a chain on the end of the tongue and driven forward 
until the tongue has l)een brought to a horizontal i)osition, which 
brings tlic log on top of the wheels. The trucks are turned by 
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the horses until the log drops on the bunk. The load is then 
ready to start for the skidway. 

Unloading may be accomplished by a reversal of the process, 
or by disengaging the tong |X)int-s by a blow from a cant hook or 
maul and dragging the bummer from undc*r the log. • 

When several small logs are handh^d at one timt‘, tongs are 
replactMi with chains and loading is done from a rough skidway 
consisting of a single skill stick 
with one end raised high enough 
from the ground to (‘liable the 
logs to be rolled on the bunks 
with cant hooks. 

Bummers may Ik? used to ad- 
vantage only in a region fairly 
free from bnish, wh(‘r(‘ the l)ot- 
tom is smooth and hard enough 
to prevent the low whei'ls from 
miring, and where gentle grades 
to the skid way can be secured. 

They are seldom used for dis- 
tances exceeding 40 rods. Bum- 
mers are less serviceable than 
high wheels on ascending grades, 
since they pull harder. 

In ten hours a bummer will 
handle from 8500 to 14, (XK) l>oard 
feet of yellow pine for a distance 
of 200 yards, and from 4000 to Fk;. 52. - riu* Mpthcsl of louding 
6000 Ixiard feet for a distance of on a Hummer. 

450 yard.s. 

Log Carts, — In all tyja's of carts the logs are swung lieneath 
the wheels with the rear ends dragging on the ground. The 
height of wheels rang(‘s from 5 to 12 feet with a eorresfionding 
variation in gauge. 

High-wheeled log carts are not adapted to hauling on descend- 
ing grades in excess of 25 per cent liecause of the difficulty of hold- 
ing back the load. They are most efficient on a level or gently 
rolling l)ottom. 

A cart used in the C'oastal Plain region has an arched axle and 
wheels 4J or 5 J feet .high. The hounds of the cart are fastened 
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on either side of the tongue by a heavy bolt. A bunk rests on 
top of the axle and carries two upright guides between which the 
tongue fits. The latter is held in place by a spring latch. When 
the cart is to be Ioad(?d it is driven up to one end of a log, then 
backed until th(^ axle is directly over that part of the log to which 
the chains or grapples are to be attached. The latch on the 
giiides is then rel(‘as(‘d, the team is backed for a step or two and 
the hounds an* forced into a f)osition nearly vertical which turns 
the bunk through a riuarter circle and brings it near enough to the 
ground to permit the grappl(‘s or chains to l)e attached. The 
elevation of the log is accompli.sh(‘d b}' driving the? team forward, 
which brings the* hounds and tongue to a horizontal position. 

Wheels of this character may l)e used in a region where it 
would not b(^ possible to snake, or to use bummers without 
swamping out trails. Ttu'y can be driven readily over light 
standing brush or in down timber with a minimum of swamp- 
ing. It is not (Histomary to cut trails for them. The (capacity 
of th(^ wheels is oik* large, or from thn'c to four small logs. Two 
horst's or two mules draw (‘ach cart. 

Carts with larg(*r wheels than those* nu'ntioned are in ex- 
tensive use in the South, Southwest, l.ake State's, sugar pinej 
region of California anel, to a limite'd e'xtent, in the Inland Em- 
pire. The'y forrne'ly we*re' useel by small ope'rators een the* Pacific 
Coast. The whoe'ls are* from 7 to 12 fe'ot in dianie'teT and have 
tires from 5 to 10 inches wiele. Whe*n one or twe) logs are' hanelled 
they are su.spenele'd with grapple's, and when several constitute a 
load chains are u.seel. The chie'f elistinction be'twea'ii the several 
patterns of carts is in the mechjinism for raising the logs from 
the grounel. 

One ty|M' e^f high-wlieele*d log e*art has a he'avy wooele*n }>unk 
and a tongue from 12 to 10 fe'et long. A chain is attacheel to 
the front siele* of anel passe's ove'r the* top of the* bunk, e*nding in 
a ring to which the' grapple hooks are fnste'ned. In loading 
the cart is backe'd over the le>g or logs and the tongue raised to 
a iX)8ition nearly vertical, by means of a {)ole 10 or 12 feet long 
which is fastened on the uppe'r side of the tongue, 3 or 4 feet in 
front of the bunk. This pole al'^o .serves to hold the* tongue in 
position eluring loading. The elevation of the tongue lowers the 
grapples to the ground so that they can lx* attached to the log. 
A team then pulls the tongue to a horizontal.position, which raises 
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the front end of the log clear of the ground. The tongue is then 
chained to the log, the horses attaclied to tht' front (‘iid of it 
and the load is ready to move. By using chains, several logs 
may be handled at one time. 

Carts of this character are used for hauling short h^irdwood 



Fin, 5.'^, — I/jr Cart, Khowinn the Position of tl»* I/)a(l during 

IVansit. 'FIk* short h'vor arm alcove the main tonnuo in uttn(*ho<l to the 
rotating Inmk to which (lie limlM*r urahs an* fastomal. It automatically 
assumes a nearly vertical |K»si(ioii, when the cart totiKue is pushed t/O the 
roar. Texas. 

logs in the l^tikc States, sugar pine in California and yellow pine 
in the Soiitli. 

A ty|i<' known as the* “slip tongue*” cart has now largely sufx^r- 
seded tin* oldi'r forms. It ha.s a tongue 28 or 30 f(*et long, which 
slides betwet'ii tin* hounds of the eart. It is weighted on the 
rear end .so Jis to lighten tlu* load on the lus.'ks of thi? wheel animals. 
There is a roller direetly over the axle, to which the grapples are 
attached by chains.' Fa.stened to tliis roller is a short lever 
arm which is eonneet<‘d to the sliding tongU(‘ by means of a chain. 
The cart is driven over a log, a catch holding the slip tongue 
and the lover arm, is loosened, tlie team baek(*d up and the tongue 
* Figs. .W an<l 54. 
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slipped to the rear. The roller is so weighted that it revolves in 
a quarter circle, carrying the lever arm to a nearly vertical posi- 
tion. The? grappl<‘s are them fastened to the logs, and the team 
is started. The tongue slips forward, pulling the lever arm to a 
horizontal position, and raises the front end of the log from the 
ground. When the short lever arm reaches the catch on the 



Fio. 54. — .\ 1’wo-whw‘led Sli|)-Tongne Log Cart hauling Long Logs. Note 
the rotating bunk above the cart axle, to which tlie gral) chains arc attached. 
Texas. 

tongue it is automatically locked. The team them starts for the 
skidway with th(‘ load. 

High wheels art' t'spt'cially adapted to a flat and rolling country 
with a Arm, smooth hotton\ and an ahsenc<‘ of hea\'y underbrush. 
They are most frequently used on hauls not e.xceeding J mile 
but occjisionally they are used for distances of 2 or miles. 
In th(' i)ino forests of the extreme South they may Ik? used for 
distances which do not exceed 100 feet. When used as a skidding 
rig in the southern pine forests the only road constniction required 
is swamping out a trail through the slosh along which the teams 
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can pass. The practice prevails in some regions of felling the 
timber in strii^)s, beginning at the back side of the skidding area 
where a strip from 100 to 200 h^et wide is cut parallel to the rail- 
road and then skidded. The work eontiiiuc's in this manner 
until the railroad is reached. This j)ermits the teamsters to 
haul the greater i)art of the time through standing timl)er frei‘ 
from slash, which faeilitat(‘s the work. Som(‘ Iogg(Ts claim that 
the efficiency of a crew is incrt‘as<*d 2.'> per etmt l)y this method. 

Roads are made and roughly graded in tin' Inirdwood foresta 
of the Lake States where brush is abundant. Sinet' short logs 
only are handled the roads ne('d not be straight and lK)ulder8 and 
stumps can l>e passed i)y a (h'tour. 

From two to six animals are u.st'd U) haul log carts, depimding 
on the charact(‘r of the roadbed and tin* si/.(‘ and amount of 
timber hauled. Mules are preferred in th(‘ South, and horses 
in the North and VV'est. 

A crew in tlu* soutlu'rn pine forests often consists of three 
teamst(‘rH, one or two “bunch” teamstt'rs, on(‘ or two swarni^ers 
and one skidway man. Th(‘ “bunch” t(*ams yard the logs along 
the roads at places conv(‘ni«‘nt to the log carts. 

In th(' Lake States, two |)air.s of wheels and two bunch teannuj 
are us(‘d by a crew. The brushy nature of tlu* country re(|uire8 
about four men for the swamping and other men with cant hooka 
to roll the bunched logs together into loads for each log cart. 

In the .southern yellow pine region log carts drawn by two 
mules haul from 200 to 5tX) lK)ard feet of long logs at one load. 
When four mules an* used, from SOO to KKK) Ujard feet may bo 
handled, but six mules are re(|uired for more than this volume. 

In the Lake States the load for four horses ranges l)etween 
1000 and r2(K) feet log scale, with a maximum of 18(K) feet. In 
the sugar pine region of California, from six to seven carts, drawn 
by four horses each weighing from 15(X) to 180f) pounds are 
used in one camp and will put in an avenige of from 100,000 to 
125,000 board feet daily. 

WAGONS 

Wagons are a desirable form of vehicle for stocking small saw- 
mill plants, transporting timl)er to the railroad on large opera- 
tions w’here the haul exceeds 000 feet, and for logging isolated 
tracts on which there is not sufficient tind>er to warrant the con- 
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struction of a log^?ing railroad. They may be used to transport 
logs direct from the stump to the mill for distances of from 2 to 
4 miles, although they are most extensively used to haul logs from 
the stump to a railroad, stream or chute. The average length of 
haul in ^he flat and rolling pine lands of the South is from } to} mile. 

M ule Carts. — In the Coastal Plain region, a type of 4-wheeled 
wagon called the ^'mule cart" is used on the uplands for hauling 
logs to the railroad. It has two pairs of trucks, the wheels 
of the forward pair being 4 feet, and the rear pair 6 feet, in diam- 
eter. 7'h(.* forward trucks have a straight axle and are equipped 
with a tongue of th(^ usual length for a wagon, while the rear 
pair has an arched axle and hunk to which a tongue is attached 
which replac('H tin* reach in an ordinary wagon. When the 
mule cart is loaded this tongue is chained down to a ring on 
the hunk of th(‘ forward pair of wh(?els. The logs are swung 
under tin* rear pair of wheels and only the forward ends of the 
logs are rai.setl from the ground. The forward pair of trucks 
may he detach<‘{l and u.s('d for skidding purposes, in which ca.se 
the log is suspended under the axle hy mi'ans of gral)s, or tongs. 
Muh? (!arts do not pos8(*s8 any sp(‘cial advantage's ov(*r a wagon, 
but are preferred hecaeise lal)orers are familiar with lh(*ir use*. 

The* usual maximum le*ngth of haul is 500 yarels, hut it is 
8ome*time*s e'xtendeel to 1 mile or more in scattered timber. 

The averages load per cart varie*s i)etween 2(K) and 400 hoard 
feet, with a elaily output of from 35(K) to 5(X)0 feet for { mile* haul. 

Fow'-wheclal iraj;on.s. — These are strongly const ructe*d, with 
from 32- to 3S-inch front whe'cls and from 34- to 4()-inch n'ar wheels 
of wooel or stee*!, from 3- to ()-ine*h tires,* e*xte*nsion re'ach for 
hanelling le)gs of various h'ugths, he*avy holst(*rs with aeijustahle 
blocks, stiff tonguevs for oxen anel elrop tongue's for horse\s and 
mules, and cast or steel skeins, or steel axle*s. They have a rated 
carrying capacity of from 5(K)() to 15, (KK) pe)unels and range 
in weight from 1300 to 2(X)0 jwunels. Spikes are used on the 
hack holster to prevent the logs from slieling forwarei when haul- 
ing in a hilly region. Steel axh's are not as j)op\dar as skeins, 
because* of the eliffieadty of repairing them in the camp blacksmith 
shop. 

Log wagon wheels are sometimes l)oxed with boards to keep 

' Soino lo^rs prefer frem 3- to 3Hnch tires for two animals, and from 4- to 
5-Lnch tires tor four animals. 
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mud from accumulating on the spokes. The box is constructed 
of rough lx)ards nailed to the? rims and closely fitted around the 
hub. 

From two to five mules or horses, and from six to ten oxen 
are used for draft pur|x>se8, although lieavy wagons ase sonu*- 
times drawn by traction engines or tractors. 

'In some parts of the Inland Empire very heavy wagons are used 
for hauling logs from storage yards or skidways to th(‘ logging 



Firj. .5'). — A Four- wheeled liOg Wagon unloading at a Skid way along a 
Digging Ituilroad Spur. The griulcd right-of-way i« l)eing used as a n)ad 
and, (heixrfore, the logs are l>eing deeke«l from the front of the skidway, 
instead of from the R‘uf .'is is the usunl rusforn. Missouri. 

railroad. Those on an ojK’ration in Montana bad standard height 
wheels with G-inch tires, and bunks 6 f<*et long and H) feet apart, 
with the outer ends fitted with sway bars for the attachment of 
binding chains. Th(‘ r(‘ar trucks were equipp^'d with heavy hand 
brakes oix*rated by a man who traveled on foot behind the load* 
From 2500 to 4000 l)oard fi'ct w(Te loadt'd on the wagons by 
gravity from elevated skidways at the terminus of a log slide. 
The road was 1 mile long and mostly downgrade, with some 
pitches of 6 and 8 per cent. Four horses were used for draft 
anc^ each team averaged five round-trills p(*r day between the 
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railroad and tho log chuto and handled from 15,000 to 18,000 
board feet. 

In the Hijgar pine region of (California very heavy 4-wheeled 
trucks of 12 tons’ capacity an* used for log transportation when 
a traction engine is ernploy(‘d for draft power. These wagons 
have 5^1-inch solid or skeleton wheels, 20-inch tires, a short coup- 
ling tongiu*, and are ecpiipped with hand brakes and binding 
chains. From 5000 to 75(K) board feet may be loaded on one 
wagon. 

Six-wheeled Wagons. — Wagons with six wheels were placed 
on the market in the South some y(*ars ago but they have not 
proved as satisfactory as the eight-wheel(‘d ones. The rear trucks, 
which carry from 60 to 70 ^wr cent of the load, hav(' a rigid frame 
bearing two axles and four wheels arrang<‘d in the same manner 
as in the 8-wh(‘cled type. Tin* r(‘nr truck is connected to the 
forward on(5 by the usual form of wagon reach. They are designed 
to carry heavier loads than 4-wheel(‘d wagons, and to eliminate 
the heavy draft and difficulty in backing and turning in a short 
compass which are common to the H-whe(*le{l wagons. 

Eight-wheeled Wagons. — Eight-whe(*k‘d wagons an* in exten- 
sive use in tin* southern pine forests, and in the hardwood fon'sts 
of the Mi8sissii)pi bottoms. 

They are a h(*avy draft vehicle, more difficult to turn and 
to back thar» a 4-wheeh*d wagon l)ut an* capabh* of carrying a 
much heavier load becau.se of the wide tires and tin* distribu- 
tion of the load over eight wheels. They can be us(‘d on a 
dirt road in a shorter time after a rain than 4-wh(‘(‘led wagons, 
and often a road will improve under 8- wheeled traffic where it 
would deteriorate umler that of four wheels. The bunks also are 
lower than on 4-whet'lers and the wagon cari be loatled mon* readily. 

On short hauls four or fivt* mules are fn'cpiently n.sed with 
8-wheeled wagons, but on long hauls they are not desirable for 
this tyfx* of wagon Ix'cause of its heavy draft, ox(*n being the 
l)est, es|K'cially for heavy loads and on unfavorable lH)ttom. 
From three to five yoke constitute a team. 

Eight-wheeled wagons are successfully used with traction 
engine draft, three or four wagons each holding from 1000 to 
1500 board feet constituting a train. 

The distinctive f<‘atur(*a of an 8-wheeled wagon are the for- 
ward and rear trucks which on some types are rigid, conserpiently 
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sharp turns cannot be ma(i(‘ without tinijtginK some or all of the 
wheels. Others have the front trucks so arrangiKi that the tw'O 
sets of wheels can turn iiuleiHnulently, thus reducinR tiie resist- 
ance. All wheels are of th(‘ same diameter, var^dng in different 
vehicles from 30 to 30 inches in height. * 

The log hunks, with a<lju.stal)h‘ blocks, are supiwrted midway 
between the wheels of each truck and project slightly above the 
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Kia. Sti. — An Kight-wh(vl<'<i I/og Wajcon ut (lie .Skidwuy, l/>ijiHiuna. 



wheels. A .short reach is attaclie<l to the forward and rear trucks 
by flc.xibl(* joints. 

Eight-wheelers have an estimated capacity, on good roads, 
of from 90(X) to 2(),(X)0 [K)unds weight. They weigh from 1200 
to 1800 pounds. 

Wagon Equipnu nl. — The e<piipm(‘nt used with log wagons 
on southern pine ofx*ratKms is as follows: 

1 ax. 

1 cant hook. 

1 five-sixteenth -inch chain, 30 feet lonjt, the endi* of whieh are tM>lteil to 
the hunks of the forwanl ami rear trucks. 

1 one-half-inch chain, 12 fwt long, with a grab hook (»n one end and a 
lomiing h(K)k on the other. 'Iliis chain and the one alM>ve forrn the 
croAshaul aseil in lolling. 

2 hardwood «ki<is alx)ut 7 feet long an<l 4 inches in diameter. 

1 hickory binding pole. 

Roadd. — On short hauls the only preparation ma<le for roads 
is to cut out a right-of-way through the brush. If the Iwttom 
becomes heavy for travel a new route is selected. When a 
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large number of logs must pass over a single route, a good dirt 
road is (^ascmtial. It should be built on high ground, the streams 
bridged, wet {)lac(‘S (jorduroyed and suffieient repair work done 
to mairdain it in good (condition. 

The •best season for hauling is during the summer months 
wh(m th(‘ ground is dry and hard, for niaxiinum loads can then 

handled on logging trucks with the least amount of trouble. 
In swampy hwctions and on bottom-land logging often has to be 
su8|a*nd(‘d during the rainy fM*riod. 

Uaulinq, - A comnK)n practice among compani(*s who own 
their (‘quipnuuit and do their own logging is to work several 
wagons t<^ a crew. The logs, after being swamp(‘d, are skidded with 
a bunch team to some place convenituit to th(‘ wagons. The 
wagon teamst<‘rs then are concenu'd only with loading and 
hauling the logs. On small o|M‘ration8 and where small con- 
tractors may b(‘ opiTating, <‘ach wagon t(‘amster does his own 
swamping, bunching and loading. The fonner method is con- 
sidered th(‘ more eflicient.* 

On a haul of \ mile, om* bunch team can skid logs for two or 
three wagons, and for greater distaiuTs it can scTve mon* teams 
b(‘caus(‘ of the h'wer numlxT of trips made. Each wagon carries 
a pair of skidding tongs and, if the' bunch teatn gels behind, 
tlu; wagon teamst(‘r unh(M)ks his lead(‘rs or tlu' fMd(‘ team and 
brings in a few logs. The numlxT of swamp<‘rs recjuired d(‘pend8 
on the character of tin* timln'r and tin* under-brush. 

Wagons are loaded by the teamsters, who use a crosshaul rig. 

On short hauls, large* logs are not bound to tin* wagon, but on 
long hauls or when the load is made up of small logs, it is customary 
to pass a binding chain around the load and un(h‘r the reach. 
This chain is tightened by a hi(*kory binding [X)Ie. I’ln* loading 
chains an* wrappetl loosely around tin* logs, the loading skids 
are jdaced on the reach, and the wagon is ready to start for the 
skidway. Ix)gs are unloaded by removing the binding chains, 
placing skills in |K)sition and rolling the logs off the wagon by 
nn*ans of cant Inniks or peavies. 

Hauling should be in charge of a team 1k)ss, who selects and 

' Tlie secret of siieet'ssful logging with cattle is to keep them going con- 
tinuously at their slow gait. Therefore, much tie{x;iuis on the .swamper’s 
skill in koi'ping ahead of the hauling team so that the latter will not have to 
wait for loads. 
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directs the preparation of skid ways and loi^ing roads, (ieU*nninos 
the best methods and ecpiipment for hauling tinibiT from jmr- 
ticular sections, allots given crews to sjx*cilit'd work, and sees 
that all men and animals are (*mployed to best advantage. Skid- 
ways should b(* s(‘lected and pr(‘par(‘d some days in mlvaiUH' 
of actual usi* so that tlie hauling teams will not be tlelayt'd by 
lack of storage space. 

On good l>ottom and level grouml two lu>rses or mules should 
handh‘ from ItK) to tUK) lK)ard feel per loa<l and from (itKM) to 10, 000 



Fio. 57. — l/mding a \VaK<»n I'V nu'ans of flu- Crosshaul. 'I'he U;aiiwUir 
is doing his own loading. .Missouri. 


feet daily; four animalsj^hould handle from (UK) to S(K) feed per load, 
and from S(KK) to 12, (XK) feed daily. Five yokes of oxen will 
handle from (UK) tr) KKK) feed of logs fsT (rip, d(‘pending on the 
kind of lK)tt<»m and the size of the timber. 

The average numlxT of trijw daily for two horses or mules 
is approximat<*ly :is follows: 


\ inilo find 1(^*1 
J to 1 inilf . 

1 to J mile 
j to 1 1 mile# . . 
11 to 1 1 miles. . 


12 to \Ti trips 
10 trips 

7 trifiH 
5 trips 
4-5 trips 
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TRACTION ENGINES FOR WAGON HAUL 

Traction (‘ngincs arv sometime's used for transporting logs from 
the woods to the mill when the amount of timlxir to be hauled is 
not great enough to warrant the construction of a railroad, when 
the grades are unfavorable for the us(' of animals and when 
timber of large* size* and gn*at we'ight must be handled. They 
are rapidly be'ing supplanted by motor trucks which are faster 
and more (‘fhe*ient. 

A traction (*ngine to give* the* best r(*sults requires a good stone 
road but it works well on solid earth bottom. The ordinary 
4-wheeled typi* is not successful in swam])y place's, on rough roads 
or on dirt lK)ttom during rainy |H‘rio<ls be'cause the traction 
wheels soon reneler the road impassable. 

Four-wheekd. — This traction engine* Inis a locomotive-type 
boiler carrying about 165 pounds’ ste*am [)r(‘ssure‘, and is equipped 
to burn eith<*r ce)al, wooel or oil. The boile*r and other parts of 
the engine are^ mainly Hup|M>rte‘d on two traction wheeds ninning 
on axles attached on of)|)osite sides of the* fire* box. The diamet(*r 
of these* whe'cls is ordinarily betwee*n 5 and 6 fee't. Tfie width of 
tire is governed by the characte'r of bottom e)ve*r which the engine 
is to travel. On orelinary roaels from 20- to 24-in(*h tires are 
adiHjuate e*ve*n for t he large*st ma(*hine*s. 

The forward part of the engine* is sup|X)rted on a pair of 
wheels SJ or 4 fee*t in eliam(*te‘r with froni (i- to lO-inch tires. 
These wheels carry oidy a small projMirtion e)f the* total weight, 
their chief fun(*tion being to aid in ste*e*ring. This is done by 
means of a hanel wh(*e*l pla(*e‘d at the rear of the engine in dase 
reach of the <*ngine'er. 

The ('ugine* which de*velops from 20 to 30-horse*-[)e)W(*r is of 
the single e’yliml(*r ty{)e with a he'avv flywheel. 

The* daily fuel n'(iuirements range* betwee'ii and 2^ cords 
of hardwood, or betwee'n 1 and tons of coal. AUmt 2500 
gallons of water are* ne'e*ele*el for the above amount of fuel. 

On a VVjishington of>e‘ration a 30-horse'-jx)wer traction engine 
has made a daily roiinel trip of 30 miles, hauling 20,000 l)oard 
fee*! of grei'n lumlx'r up 1.5 per cent grades, and down 30 {x*r cent 
grade's. This is probably the maximum capacity of an engine of 
this type. 

Holt Threc-wheekd, *— This tyix* was developed chiefly for 
use in logging on the Pacific Coast and lias a return-tube wUter- 
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leg horizontal boiler 8up{X)rted on an I-beam frame. Almost 
the entire weight of the inachiiK' rests on tlie rear traction wheels, 
each 7.J feet in diameter with a 24-ineh tirt‘. The fore part of the 
engine is siipiK)rtiHl by a single 4-foot wh(H‘l iLsed for steering. 
Provision is made for the oixTation of the steering gear both by 
hand and by iK)wer. A single cylinder 11- by 12-inch balanced 



Fig. 58. — A Holt Thivowhc*elc<l Tmclion Knuim' iitttiliiiK Su^ar Pine Logs. 
Culifoniiu. 


valve engine is placed on top of the* lK)iler, and at 165 
pounds’ steam pressun* develops 60 horse jK)wer. Power is 
transmitt<*d to the traction wheels by chains, and <*ither wheel 
may Ik* driven indef)(‘nd(‘ntly of the other. This is estwcially 
advantag(*f)us in making sharp turns. A radius of 25 feet is 
practicable in ojsTating a train of five ears. 

Water tanks with a eap.'icity of from 400 to 700 gallons are 
carried on the frame directly in froid of the Iwiler. The average 
water requirement per day of ten hours is from 2500 to 3000 
gallons. From 1^ to 3 cords of hardwood fuel, 1 to 2i tons of 
s|eam coal or from 300 to 300 galloits of fuel oil are required. 
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A BfK'cial typ<? of 3-wheek‘(l wagon is sometimes employed for 
hauling logs and IuiiiImt with this engine. The front wheel is 
3J feet in diameter, has a 12-inch tire and supports al>out one- 
fourth of tli(* load. The remainder of the weight is l)orne on 
two r('a» wheels each 5 feet high and with Ih-inch tires. The 
load is lx)rne on a fraim? Iniilt to carry from 10 to 12 tons. 

Th(; manufacturers chiiin that a OO-horse-jwwer engim? will 
haul a load of from 40 to GO tons at a sfH-ed of from 2 to 3 miles 
p<T hour, ascending grade's as high as 10 per cent. Thirty thou- 
sand hoard hs't r)f gn'cn lumIxT loaded on three tnicks have been 
hauh'd up a 10 per cent grade, and 15, (KX) feet of logs have been 
hauled on two four-whcehsl wagons over a rough log road down 
a 17 jMT c(‘nt grade. An engine hauling empty wagons travels 
3 or 4 mill's i)er hour. 


MOTOR TRUCKS 

Till' use of motor trucks for logging purposes has grown rap- 
idly during ri'cent years, es|)ecially in the Central Hardwood 
Region and in the Pacific Northwest. Thi'ir chief usi' is for 
hauling logs from the forest to the sawmill but they al.so ari' u.si'd 
for hauling camp sup|)lies, pulling sleds loaded with logs, dragging 
timber over roiids with stecf) grades and, when eipiippial with 
Hanged wheels, as motive |K)wer for pulling cars on woodi'ii- or 
ateel-rail logging roads. 

Motor trucks have firoved a satisfactory form of transfiortation 
for moving logs from scattered areas containing from 5(K),(KX) to 
40,0()0,(X)() feet log scale, when the maximum-sized logs do not 
(‘xceed .')(HK) board feet, and the average logs are not more than 
IIXX) board feet each and not more than 40 feet in length. When 
the limber is of largi'r size and the area contains more stumpage 
than the above mentioned maximum, a logging railroad would l>e 
more economical. 

There is a recognized limit to the length of profitable motor 
truck haul for general logging purjxises, although logg<*rs are not 
agriM'd as to what is the* maximum. Some' state that it is al)OUt 
10 mih's, while others claim that a 15-mile haul may be profitable 
under favorable circumstances. The character of roadl>ed, and 
value of the logs are im^wrtant factors in determining thi.s ques- 
tion because tlu' roadbed governs the size of load which can be 
hauled and the time required to make a round trip, and more 
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expense is warranted in haulinR valuable logs than those of 
average quality. For exainph*, veneer mills in the Central Hard- 
wood Itegion have hauled logs on round tri|xs of 85 miles, with 
average loads of from 900 to 1000 feet log s(*ale and the serviee 
was stated to be as cheap jis railroad transportation ami much 
quickei . 

Three general typ(‘s of trucks are used, namely, light trucks, 
medium trucks with a rated capacity of from 3 to I tons, and heavy 
trucks rated at 5 tons or more. 'I'he light tru(‘k rc'presents th<' 
lowest initial inv(‘stinent but owing to its limited capacity and 
less rugged construction, it is not adapted to laaivy or st(*ady 
log-hauling work. The medium-W(‘ight truck is a(iaj)te(l to 
conditions where the size of tin* loa<l is limit(‘<l by stat(‘ or county 
road regulations. Many op(*rators rely uiM)n public roads for 
their main lin(‘s and build side roads from them to the timber. 
Limits have l)e(*n set to th(‘ amount of timber which may be car- 
ried over pul)lic roa<ls on on<‘ unit, in thosi* sections in which 
hauling by motor trucks has become extensive'. This limit varies 
from 24(X) to 3()(K) board fea't ifi difTcr(*nt I'ounties in the' Douglas 
hr region. The heavy trucks are pn*ferre<i on opi'rations on 
whicli private' roads, only, are use'd .sine'e* maximum le)ads, ranging 
from 3(K)0 to 5(KK) boarel fe'e't, ean be* carrie'd e)n e'ach trip. 

Many make's of true ks are use'd, including four-whe'clc'el drive, 
and both chain and gear re'ar-whe*cl eirivc. Le)ggers pre'fer a 
machine' with a whee'l lease* of freeen KM) to 170 inche's, sine'c 
this give's a gooel balane'c tee the leeael, anel a truck so built e'an lee 
hanelh'd on turns and at the loaeling place's easier than one which 
is longer. The frame's of trucks with larger whee'l bases may 
give trouble', when ovi'rle>adeei, by te'iieling to buckle. A motor 
true'k for log hauling should have stre)nger springs, ge'ars and 
iK^arings than are' f)laced on ordinary e'omme're'ial vehie'les (if the 
same size, because- of tlie* se'vere' usiige to which the* machine is 
subje'ct. Solid, single'-tre*ael nibber tires, 12 or M inche's wide, 
are used on the re*ar whe'e-ls of prae-tie'ally all logging trucks and 
on trailers and are safe for u.se on ilry |x)le or plank roads having 
9 per cent grades, Thew will skiel on a we't road on grades in 
excess of 7 |)er cent unle'ss the tire's are* wrapped with J-inch 
wire cable, or similar cable is fastene'd crosswise on the traction 
surface. On good roads and favorable grades, logging trucks 
trayel from 10 to 12 nules per hour. 
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Trailers are now in ext^^nsive use w ith motor trucks since they add 
j^reatly to the averaK(* load capacity, I)ecau8e all trucks have a 
hauling ability greater than the volume of round timl^er which 
they can carry. Itubb(‘r*tired trailers, with two 40- to 44-inch 
wheels»are re(;ognized as the best type, and when operating on 
grades exc(‘eding 9 per cent they should be equipped with brakes. 

They often have double bunks, from 7 to 9 feet long, usually 
8 feet, one being j)lain and the other having adjustable chock 
blocks. The rated capacity of trailers vari(‘8 frotn 5 to 10 tons, 
and usually they carry about 00 per cent of tlu* total load. They 
are connc'cted to the truck by a wooden extension reach which is 
considered more satisfactory than one made from iron pipe 
because* the latter Iwnds and breaks more readily and is more 
exp(‘nsive to repair or noplace. 

Success in truck logging is larg('ly dependent on good roads, 
which should lx; so construct'd that they will stand up under 
weights of 20 to 25 tons during all kinds of weather. Tnicks 
cannot be operated succ(*ssfully on dirt or gravel roads during 
wet weather, and dirt roads soon devi'lop chuck hoh's during 
dry weather urdess th('y are watered. ‘ 

V'arious tyiM*s of i)lank and |)ol(‘ roads havt* lx'(*n d(‘V('Ioped by 
loggers who have (‘ndeavored to improvi* tin* traction surface 
in the forest over which they are hauling, esp(‘cially if tlie bottom 
is soft or liabl(‘ to si'vere wearing. 

Plank roads on tangents have two traction surfac<'s from 20 
to 30 inches wide* which (‘omprisi* the base on which the tmek 
travels. The traction surfac<‘ should be at least 24 inches wude 
on curves since the trailer has a tendency to cut across the curve 
and to displace the guard rail unless there is ample clearance. 
The stringers comprising the traction surface* should not be less 
than t) inches in thickness, and from 10 to 10 inches in width. 
Two or more pieces form a single string(‘r. and th(*y are drift 
lolted to crossties spaced alK)ut 2>5 fe(‘t c(*nter to center. 
These planks an* Ix'dded in the ground surface so that they rest 
on a solid foundation. On grades that exet'ed 8 jH'r c(‘nt, the 
planks forming tlie traction surface are laid crossw'ise on a sub- 
stantial base of timlx*rs, the s|xicing Ix^tween plank.s being about 
1 inch. This form of track is more expensive to construct than 

‘ During dry wenthcr, » dirt road usually ran lx* kept in condition by the 
application, daily, of UXX) gallons of water |)er inde. 
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the longitudinal stringer road, hut provides a Iw^tter traction 
surface. Guard rails may Im\ phuH*!! either inside or out^^ide of 
the stringers, except on curves of 10 degrees or mon' when they 
are placed on l)oth sides. The insid<‘ tn'ud gauge' both of the front 
and rear wheels is the same, which is not tnn'of the outride meas- 
urements of front and rear tires. Kor this n'asem. inside guard 
rails are preferred since trucks steer more re'udily and trailers 
follow more easily. Inside' guard rails shoulel he' not less than 4 
inches in height hut must not he* so high that the*y interfere with 
the brake drums or driving ge'ar. The* guarel rails are maele from 
small poles spiked both to the* crosstie's and to the* stringers and 
when inside ones are* used tlie'v are* hrac(‘d by small |x>le's which 
are placed he'twe'cn the'in, about thre*e‘ to a pole* le'ugth. Hoads 
of this character should have the* stumps re niove'd from the right- 
of-way and have a I2-fe)ot crown, elite'heel on both side's, and if 
necessary in the* c(*nter, water from the* latter be*ing drawn away 
at least eve'ry 50 fee*t. Such a roael re'epiire's f re)m S0,(K)() to 100,000 
board feet of stringers \n*r mile*, 11, (XK) line*ar fe‘e‘t of 8-inch i>olas 
for guarel rails, 28(K) line'jir fe‘e*t of (binch pole s for cross bracers, 
anel alxmt 20(K) rx)unels of spikes anel elrifi be)lts. 

The maintenance* coat of such a road is alK)ut one'-half that 
for a logging railre)ael. 

Several forms e»f fsjle* roaels have* be*e*n useel, ame)ng them 
small hewn |K)le*s e*alled pune*he*e)ns plac(*fl e-rosswise; two or thrt'e 
small hewe’el |K)le*s laid lengthwise without e*rosstie*8; and the 
80 -calle*el fe)re-and-aft re>ael whie*h h;is a surface* maele from 
hewed stringers plae*e*d on crosstie*s. I'he* hist tyfK* is the most 
satisfactory, the punche'on reiael having too mue*h vibration and 
the small pole road provieling an irre*gular surface*. 

The fore*-anel-aft roael may have the* tract iein surface* unele'r each 
wheel made from a single* large |X)le*, with a he* wee! fae'e* having a 
flat surface of 16 or more inch(*s, or it may be* made* from two or 
three smaller polc*s, the timl)e*rs in all case's being supported on 
crossties. The single peile roael is e’onsielereel su|M*rior to the 
two- or three*-pf)lc one unle*ss the* fae*e*s eif the tX)le*K are hewed 
80 that they fit closely toge*th<*r because the* weight of the load 
comes on the imside edges of the* pedf*s, and has a b'ndency to cause 
them to turn downward, thus loosening the spikes and spreading 
the poles. There also is a loss in traction surface on the two- 
^d three-pole road .due to the space l^'tween the timbers. Un- 
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less the poles are on the same level, the tires will not travel on 
a flat surface and (‘xt^cssive tire wear results. 

f)n the one-pole road, timbers 18 inches or more in diameter 
are us(‘d with a hewed upper face 16 or more inches wide. These 
are laid bn crossti(is spaced from 6 to 10 feet apart, depending 
on tli(‘ solidity of th(‘ bottom and the weiglit of the load. Where 
two iK)leH join, th(^ under side of each is hewed flat for a distance 
of 4 fe(‘t on (‘ither side of the joint and an 8-foot tirnbcT placed 
under it. The* stringc'rs also are notched where they rest on the 
crossties and are drift-bolt(‘(| to them. Th(* timbers are bedded 
for al)oiit one-half tlu'ir diameter and the center and sides of the 
grad(‘ are ditched and ample cross ditch(‘s must be provided to 
carry the wat(T away from th(* grad<‘. Either inside or outside 
guard rails may be used, and these an‘ spiked to th(‘ poles. 
Concrete* roads have lH‘(‘n .siigg<*sted as a substitute for pole anel 
plank roads, but their high co.st has deterred operators from using 
them. The life both of plank and fore^-and-aft roads is from 
three to four years. 

Motor tni(ik loading is done (‘ither with a cro-sshaul and animal 
draft, or with a loading donk(‘y and a gin-jmle. Tlu* latter 
method is prefern'd on extensive operations b(‘caus(‘ the load can 
Ih’ placed in from five to t(‘n niinut(‘.s. Since the maximum 
daily output p('r truck can b<* .s(‘cur<‘d only wh(‘n th(‘ loading 
and unloading time is kept at a miiumum a rapid loading rig is 
n(*C('ssary. Winelu's ojxTatc'd by tlu* truck engiin* have l)een 
put on th(* market but have not been ext(*nsiv(‘ly adopt(‘d by 
loggers. 

The most common uidoading method is to eh’vate the outer 
side of the roadbed at the rollway from IS to 24 inches which 
is sufficient to cause* moat of the logs to roll from the truck when 
the chock blocks are r(‘mov(*d. 

Tin* maximum practical grad(*s for motor truck work do not 
exceed 6 iM*r cent in tlu* loaded direction arnl 12 f)er c(‘nt ('inpty. 
Trucks have been oin*rat(‘d on grad(*s as high as 3o peT cent by 
the use of a power snubbing device which lowers the loaded 
trucks down the incline and pulls the empty trucks to the top. 

The daily capacity of tmeks is dejK'nd(*nt on the .size of truck, 
road regulations, grades, distance, and size of timl>er. A 5-ton 
truck with an 8J-ton trailer operating over private roads will 
haul an average load of 4000 !)oard feet. • The same truck .on 
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public roads in Washington will be restricted to from 2400 to 3000 
lx)ard feet, dejx'nding on locality. The average loading time 
ranges from 10 to 15 inimites, tin* unloading time 10 minutes, 
and the average time required fXT miU‘, 10 minutes. Th(‘ time 
recjuired for a round trij) on a haul of 1 mile, therefon*, from 30 
to 35 minutes. 
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CHAPTER XIIP 
TRACTORS 

Tractors are used by the loRKinR industry as a substitute for 
animal draft for skidding, for hauling logs loaded on wagons 
and trailers, and also for trailing logs in slides. Comparatively 
small and isolated tracts of timber, which do not justify the build- 
ing of a railroad oft(‘n present an opfwrtunity for tractor logging; 
also stands wliich are tw) light for profitable logging by steam 
machinery, especially if the timber is not too small and the char- 
acter of to|K)graphy or bottom are unsuited to animal logging. 
Logging by tractors is more destructive to the timber left on the 
area after cutting and to reproduction than animal logging, but 
it is leas destructive than j)ower logging machin(*ry. 

The limited knowledge of tractors and their propeT use has 
retarded the success of this tyjx^ of equipment on many logging 
operations. Many bn'akdowns could be eliminated if comix’tcmt 
drivers only wer(‘ hirc'd and they were made financially interested 
in the continuous productive nm of the machines. 

The crawler type- of tractor has proved to be l)etter adapted 
to logging work than the wheeled type, lM'(‘aus(‘ the latter often 
is aseless on sandy, soft or loose forest soils, on wet clay, and on 
snow and ice, since it has a tendency to mire on soft and to slip 
on hard road surfaces, while the fonner gives satisfactory results 
wh«?n opi*rated on such Iwttoms, due chiefly to the large area of 
traction contact with the ground .surface. Tractors are not 
adapted to very rough tofKigraphy, but in some cases they have 
been opt^rated successfully on adverse grades as high as 15 per 
cent or more, and hence they may be substituted for logging 

* l^reparetl by Koroleff. 

* Cniwlcr tractors also are known under the names of “track-layers” or 
“caterpillars” but those names may lead to misunderstanding because “ cater- 
pillar ” is an exclusive trade name for tractors made by the Holt Manufac- 
turing Qi., while "track-layer” also is a term used to designate a machine 
ueed in the laying of railroad tracks. 
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railroad spur lines on up-grade hauls which arc too steep for a 
railroad. 

Prior to the World War crawler tractors W(‘n' rarely used for 
logging purposes, but at the present time, esjK'cially in th<‘ hard- 
wood and pine regions, there ar(‘ 2(XK) or mon* of tliese liiachines 
in use. Crawler tractors wtTc first used only for hauling timl>er, 



Fig. 50. — A Holt lO-ton ('atcrpiU.ar Tractor «ht)winK the (•eiicral Featimw 
of one of the Traction Menilwrs. 


but they are now emiJoyt'd for skidding tind yarding, for con- 
struction work on logging roads, and in other auxiliary work. 

The prineiple of the crawler flevicc* was invented in England 
about 150 years ago, but successful application to trai^tors 
was made in America alwut the In'ginning of th(* presimt century, 
when a steam log hauler was built for work on snow and iced 
roads. The crawler traction device was later improvc*d and suc- 
cessfully used on tractors with internal combustion motors. 
At present there are alKiut twenty American models of crawler 
tractors which are used by loggers. 

The modern traction device of a crawler-type tractor has steel 
or shoes pivoted together by steel pins in an endless belt or 
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track which rotates around the idler, the rollers, and the 
sprocket driven by engine power. This endless, flexible l)elt 
corresponds to the rim of a wheel but its inner face serves as a track 
on which th(; machine itself travels like a locomotive on a rack- 
and-pinjon railroad. Its weight is carri(‘d on flanged rolh'rs, and 
a f) 08 itive drive is provided by the meshing of the driving sprocket 
tecdh with th(j pins of the track. On some tractors the frames of 
th(^ crawl(?r members are built in one piece and are rigid, while in 
otluTs the frames are made in two sections so pivoted together 
that th(‘ traction members arc somewhat flexible in order that 
the traction d(‘vice may better adhere to an unevcm road surface. 

The ehi(?f f(‘atures of a crawler tractor are: 

(1) A larger area of ground contact than is available under 
any other principle of construction. Modern 5- and 10-ton 
machines of full crawler type, i. e., without front steering wheels, 
have traction members from 10 to 12 inches wide and the length 
of track in contact with the ground may Im* as gn'at as 7 feet. 

(2) The ground pn*s8ure of a crawhT tracdor is extemely low, 
ordinarily from 4 to 9 pounds per square inch. This is many 
times less tliaii the pressure of wheeh'd tractors, from two to five 
times less than the ground pressure of a horse, and al>out the same 
os the pressure of a man’s foot. With “swjunp siM'cial” shoes, 
much wider than the standard size, the ground pr(*ssure of crawler 
tractors may be decreased to 2 or 3 pounds i)er s(|uare inch, 
and the tractor then can go over .soft and swampy places where 
animals could not 1 h‘ used. 

(3) The long crawler members enable a tractor to bridge 
uneven areas, which results in a great ccomony of power and makes 
possible the successful use of such a tractor on broken ground, 
even where there are ditch<‘s and deep holes. Wheeletl tractors 
are useless under such conditions. 

(4) Th<^ ease of stet'ring. Many tractors which are mounted 
only on two crawler vlevic(‘s may be turned as sharply as desired 
and turned around almost within their own length. This is 
done by the application of the driving power forward or backward 
to one of the traction ineml)ers while the other one is slowed 
down by braking, reletised, or completely stopjx?d. 

(6) Crawler tractors, due to their Ixdter contact with the 
ground, deliver a larger per cent of motor power to the draw-bar 
than wheeled tractors. The difference in favor of the crawler 
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type increases as the road surface l>eeonies worse. The some- 
what complicated construction of the crawler traction device 
is its only disadvantage as compared to wheeled tractors. 

Modern crawler-type tnu'tors are driven Ijy internal combustion 
motors, and those used in logging may 1h* divided into two groups, 
namely, the “full crawler tractors’' or those mounted only on 
two traction members, and those having tin' front part of th<‘ 
machine supporttnl on a pair of sleds for snow and iced roads or on 
steering wheels.^ 

The tractors of the lii.st group n^juire fairly good logging roads; 
hence they are not practical for skidding pur|K>ses. 'I'hey often 
are used by loggers in the Northeast, loth for hauling timU*r 
and for carrying supplies to tin* camjw. (Yawler tra(‘tor8 with 
steering wheels or sleds, have approximabdy 10 II. P. on the 
draw-bar, a spi'cd ranging from 2 to (> miles per hour, and weigh 
alout 10 tons. Although tluy are used chiefly for draw-bar 
work they also have a platform about 5J by 9 ftM*t in size 
on which a portion of the lon<l may be carri(‘d. In New Eng- 
land and eastern (’anada these machines have largely suix'rseded 
steam log haulers whi(!h had alout 100 draw-bar H. P., a working 
8pee*d of alout 45 mil(*s jxt hour, and a weight of approximatedy 
18 tons. 

“Full crawler tractors” are the ty|)e best adapted to logging 
because they are not handicapped by front wheels or sh'ds, and 
they are suitable for work both on very |X)or roads and on the 
fore.st floor. Th(‘ great flexibility of the-se machines, which is 
import^ant for work on un(*ven .surface's, is provides! by an 
independent, though limited, ve*rtical oscillation of the tra(‘tion 
members, and also by the “thre*e |K)int” sus|K'nsion of the lK>dy, 
the front i)art of which is pivoted te> the middle of the crejHS 
equalizing bar, the ends of which re*8t on the* frame's of the 
crawler meml>er8. Spiral springs are e*ommonly useel for better 
cushion. 

Obstacles, such as stumps and steme^s, from 12 to 18 inches 
high, may be readily ovr*rcome by crawler tractors. 

Full crawler tractors may l>e divided into three* chisses, accord- 
ing to size, typical machines for each group having the following 
power; 

* The crawler tractor with a ningle Hteering wheel in not adapted for log- 
ging though formerly it was o4?casionally used. 
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2-ton tractors 20 rated brake H. P. 12 rated draw-bar H, P. 
5-ton 30-40 18-25 

10-ton “ 60 “ 40 

The motors have four four-cycle vertical cylinders, which have 
a normffl s|M‘ed ranging from 700 to 900 R. P. M. Many tractors 
have three speeds, low from I to 2 miles, medium from 2^ to 
3}, and high speed from 4 to 6 miles pt^r hour. Speed is 
varied in much the same way that it is on motor-trucks. Full 
crawler tractors have no differential. Two steering clutches of 
rnultiph^ disc, dry-plate tyjK*, provide independent and positive 
control of each traction nuanber. 

Th(i consumption of gasoline in logging opr' rations, per working 
day of 10 hours, averages from 8 to 11 gallons for a 2-ton, from 
15 to 25 gallons for a 5-ton, and from 25 to 35 gallons for a 10- 
ton tractor. Ciasoline is used as a fuel in most cases, since 
it is often impractical to burn cheaper liquid fuel, even in tractors 
which could us(‘ it, because the life of the motor is decreased and 
cylinder oil costs ar(‘ greater. 

The lubricant expense usually does not exceed from $1.50 to 
$2 daily for a 5- or 10-ton tractor. Anti-friction bearings 
are (\xt<‘nsively used in thes(' ma(‘hines. (’rawler meml)ers are 
well adapted for work in mud, and their flexible tnick requires 
no lubrication. 

The useful life of a tractor on a logging opr'ration is from 3 to 5 
years when it is used continuously. Th{‘ depreciation and 
maintenance' charges vary widely with the conditions and 
charact(‘r of work, the care receive'd and the make of the trac- 
tor. Uej)air bills may be from $2 to $l a day, es^x'cially when a 
crawler tractor on a logging job is ojx’rated by a man who is 
not sufficiently skilled to handle intricate machinery. The care 
of tractors at the camp and minor repairs oft('n are made by the 
drivers, but wh<*n there are thn*e or more machines at one camp, 
an ex|X‘rt should be employed to do this work. 

Skidding in opi'ii forests may be done with crawler tractors 
without any preparation of the roads. In dense forests the roads 
are of the same typt' as those required for animal logging. Timl>er 
is skidded by tractors often in long logs or in tree lengths and are 
cross-cut at the landing bt'cause the efficiency of skidding as well 
as of cross-cutting is increased. Skidding in tree lengths may 
be facilitatetl also, to some extent, by felling trees with the tops 
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in the direction of skidding in case they an‘ to \)c dnigged on the 
ground, or in the opposite direction if long logs are skidded witli 
the front end resting on some form of a log carrier. Dragging 
is rarely practiced for distaneivs exeevding } or J mile. How- 
ever, in the Appalachian and other mountainous regions, a^mmlxT 
of logs may be coupled together in a “turn’' and draggial by trac- 
tors for long distances on skidding roads. 

Log carriers siif)poi*ting only the front ends of th(‘ logs, and 






Fio. 60. — A lO-'ron Holt ('an'r|)illar 'I'ractor (Jrawiiig 1><)Kh loaded on a 
Caterpillar BuninKT. Malio. 


having a capacity of from 2()(K) to ItKK) Iward fetd an* used in 
tractor skidding to suit different conditions and seas^ins of the 
year. Various tyjK‘S of hummers, dolli<*s, tniilers, go-devils, 
and big wheels, which differ from thost' used in animal logging 
chiefly in their strong(‘r construction and larger cafiacity, also 
are used. Bummers of the crawliT ty|)4; are pnffc'rred when 
hauling on soft or swampy Ixittom, or wh(‘n hauling very hmvy 
loads on bad roads. They usually are of all-st<»el constniction 
and have two free-ninning crawler-typt* memlK‘rH of comparatively 
simple construction, ahd a single or double bunk. The usual 
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capacity is from 10 to 15 tons, and the weight from 2 to 3 tons. 
When timber is moved for comparatively long distances the 
logs usually arc loaded on wagons of greater capacity and strength 
than those U8(‘d for animal draft. Several wagons constitute a 
load or train for one tractor. 

Although cabh; skidding by tractors has not passed th(‘ experi- 
mental stage, some machines are provided with a winch attachment 





rhoUHirnph hy ,t. Koroleff. 

Fig. 61 .* — Loadinl t-whwied \Vufp)n.M piilh'd by a 10-Ton Holt Tractor 
(left), and a Tractor with Kmpty Wunons returning to the Skidway (right). 
Idaho. 

for bringing logs out of hollows and swamps, and for other condi- 
tions where better work can be done with a cable than with a 
direct draw-bar tractor pull. Some crawler tractors have a two- 
drum winch in order to make possible the mechanical out-haul 
of the skidding cable. The speed of the cable, when skidding, 
is from 1(X) to 200 feet per minute, the larger drums having a 
maximum capacity of 800 feet of J-inch cable. The winch 
on a tractor also may be used for loading timber, for clearing and 
scraping work in road construction and for “stump-pulling. 
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When logs are loaded from a yard, a gin-pole may be used, while 
logs that have not been assembled at one place often are loade<l 
by means of a crosslmul or by rolling (hem by hand methods upon 
the vehicle over skids. Animal |)o\ver is usial chiefly for oper- 
ating the gin-pole and cro.sshaul, although some tractors are 
provided with a loading winch. The use of a tracU)r for loading 
is seldom as profitable as some other method la'cause the gn>atest 
efficiency is secured from the machine when it is kept running 
continuously over tho roiuis. 

The rolling resistance of a giv(‘n road varii's widely with its 
quality and condition and tlu* load which the* tractor can move 
may be influenced greatly by th(‘ of vehicle, if any, which 
is used to supjjort the logs. Thu.s on smooth hard roads, a’tractor 
can haul two or three times more volume of logs on wagons than 
it can drag on the ground, whih‘ th(‘ reverse may b(‘ true on an 
uneven or wet botU)m because of the ine(|ualities of the ground 
surface and the sinking of the whe(‘ls in the earth. 

There are so many typers of tractors u.sed by loggers and the 
pi^riod for which they have lieen used has Ihmuj so comparatively 
short, that reliable standards of averag(‘ output are not available. 
The following table, however, will give an approximab* idea of 
the maximum loads in tons which tractors can move under given 
conditions. 

The average speed of crawler tractors when hauling timber, is 
approximately 3 miles per hour while the siK‘<‘d without a load is 
from 4 to G miles. On long hauls tractors may cover from 
35 to 40 miles in 10 liours when not delaytsl at the yard landing. 
The daily mileage of tractors on short hauls, esp<‘cial|ly in skidding, 
is much less than on long hauls due to the increase in the time 
lost at the loading and discharging |x)ints. 

The relative efficiency of tractors as compart'd to animals 
depends on many factors.’ Other conditions being equal, the 
horse has advantages over the tractor in work which is not tire- 
some and which only occasionally nsjuires a short and powerful 
effort, while the oppo.sitc is tnie on long hauls and on continuous 
adverse grades. As compared to a tractor, animals are handi- 

* See Tractor Skidding in the Inland Empire hy FVank J. Klobucher, The 
Timberman, July, 1922, pp. IH, 116, and 118; also Tractor and Horae Skid- 
ding in the Inland Empire by Janies W. Girard, The Timberman, Nor 
1922. pp. 66, 68, 70 and 72. 
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Table VII 

APPIIOXIMATK MAXIMUM TRACTIVE POWER OF CRAWLER 
TRACTORS* 


Cbttra<!tor of 
ruttct Murfuoe 


Eiirth r<)H<I 

Occp HJirifl 

or wt't cliiy 


A vorune roDiti* 
ronintuiiro of 
level roufi in 
Ihrt. per ton 


l.W 

:{r»o 


Approiiiimte icrrMM load in 
Kuw which u 5-ton crawler 
tractor wit h ectuul draw-lmr 
if. 1*. 25, can move at low 
npeod — 2 riiilea per hour 


Approximate growi load in ton* 
which a lh-U>n crawler tractor 
with actual draw-bar H. P. 40, 
can move at low apeed — 2 
niiloa per hour 


Adverfie nmde, tier cent 




Ixjvel 

5 

10 

20 

■1!) 

25 

15 

61 

21 

14 

10 

43 


• 'I’heee valuea are computiKl in the (ollowiiijt manner, and the saiiio method may lx* a'xxi in 
approxiiniitinit the tractive iKiwer for x[)ee<l.i other than 2 inileis. 

Etamfdr: Tyixi of iHiftotn, earth rood. (Jrade 10 per cent. l{«Mi!(lrince per ton; rolling 150 
pounda. axle 4 ixmnda. grmlo 20 X 10 - 200 pound*, total 3.54 ix>und». (irado roaUlance of a 
lO-ton tractor on a 10 (ter cent era<lo, 20 x 10 x 10 « 2t)()0 f>.)unflrt. Dmw-bar pull 'pounds) 

of a 40 horse power tracUir - - 7500, (The value 37.5 is obtained as follows: 

^(KIO X 00 
.52K0 


in which 33.000 represents foot pounds tier minute per h<»rse power; W) wiuals minutes per hour, 
and 52>tO etiual.s feel t)er mile.) 'I'hc net draw bar pull of a 40 b. p. irurlor at a spetxl of 2 miles per 
hour e«|uuls 7.500 - 20(W or 5,500 pounds. The itrsms load m tons cqual.s .5500 f 3.54 or 1.5) tons. 
If vehicles woiehing 2 Ions each are u.*<o«l with tractors in haulimt liinlxjr weighing 5 pounds per 
IxMrd foot, then on a 10 per cent gnwle u 40 horse power lra<nor can haul 4600 Ixwrd feel on two 

( 31,000 - NOOO , \ 

^ « 4(tt)() V 

cappi'd when* tlu'y cannot Rct proper footing, .such as on loase 
ground and in swamps, and also in ht'uvy work wlicn st'vcral 
animals must he used together, sinee mueh ('iHTgy is tht'n wastc‘d, 
duo to lack of simultanwus action. The (wpense of feeding 
animals when idle, their lower average sptM'd, limitetl working 
period, and the necessity for hiring animal drivers, also are dis- 
advantages connected with the use of animal draft. Studies 
of logging ojK'rations where horses anti tratdors work under 
identical conditions indicate that the ratio Ix'tween the efficiency 
of horses and tractors varies within wide limits, although in most 
cases, in hauling, one horse is equivahmt to two or three tractor 
draw-bar H. P. This is due chiefly to the ability of a hors^ to 
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increase its pull for a very short distance and for a very brief 
period from three to four times its nornial for continuous work, 
while the margin bet^veen the rated draw'-bar H. P. and actual 
maximum for tractors is comparatively insignificant.’ On the 
other hand, a tractor develoi)8 its normal fx)wer for any length 
of time w'hile animals, esjx'cially under adverse conditions, be- 
come fatigued, and then decrease their pull Ih*1ow normal in 
addition to utilizing a part of the working time for rest. 

Large tractors are preferred to small ones, provided they can 
be w'orked to capacity, because one* driver Inis control over more 
power, and the wage cost [mt thousand l)oard feet is h*ss. How- 
ever, there are al)out iis many 5-ton jus lO-ton tractors used in 
logging and .some loggers lH*liev(‘ they an* more efficient for 
comparatively short distanc(‘s. Th<‘ 2-ton crawler tractors, 
though soinetimi‘s u.s<‘d in the forc*st, are too small for most kinds 
of logging work. 
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crawler tractnin will n<jt develop inueh more than their rat<‘d |»ower, and in 
any ease thi.s margin i.s very xmall compared to a j)ox«iblc iKX) per cent 
increase of pull by a horse. 



CHAPTER XIV 

POWER SKIDDING^ 


The first patent on power skiddinK machinery in the United 
States was granted on November 13, 1883, to Horace Butters of 
Ludington, Michigan, and covered an overhead cableway de- 
signed to get logs out of “pot holes’' and swampy places in the 
white pine forests. The power for ofxirating the machine was 
supplied by a SJ- by 10-inch 3-drum [file driver, and the cables 
were of manila rope. Perceiving the feasibility of using a 
machine of this iy\)i\ in i\\v, cypress forests of North Carolina, the 
inventor built a machine which had the spar and other equip- 
ment mount(‘d on a scow which wjis floated in the bayous- and 
sloughs. It did not completely solve' the loggers' problems since 
it was limited to a range of from 7(K) to 800 feet and conse- 
quently (tould not reach much of the timber. 

In 1889, William Baptist put a ground system in operation 
in a Louisiana swamp. It consisted of two large drums and an 
engine and boiler mounted on a scow, from which an endless 
cable passed out into the forest for a distance of I mile. This 
was later developc'd into the modern “slack-rope" system now 
used on pullboats. 

A third im-thod calk'd the “snaking system" was a later de- 
velopment in the pine foresta of the South. 

CABLEWAY OR OVERHEAD SKIDDING EQUIPMENT 

Overhead logging systems have been used in the eastern part 
of the United States for many years and are now extensively used 
in the Northwest, both for yarding and as a transportation system 
for bringing logs from the yarding engine to the railroad. In the 
latter capacity it functions as an aerial tram. The railroad 
mileage can be reduced by using this method of intermediate 

* Se© LofQ(ing in the I>ougla.s Fir Region, by W. H, Gibbons, U. S. Dept 
of Agriculture, Bui. No. 711, Washington, 1918. 
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transportation which is of sjx^iial importance in regions of rough 
topography where grade construction is costly. 

The cableway system is («p(*cially adapted for logging in 
swampy regions where the lx)ttom is too f«)ft for animals ; in very 
brushy sections; on steep and rocky s1o|m*s; in taking timljer 
across canyons and gorges, or in bringing it up out of a canyon to 
a plateau or lowering it into a valley; and in handling d(*nse stands 



Fig. 62. — A Slwl-wjNir ('ablcwjiy SkiUdor ojx'rutinK iit Southorn Yellow 
Pine. 1'he loading Ikkuti w whown at the I’cxaa, 

of small- or niedium-srzed timl>er, especially when tlu‘ physityil 
conditions render ground systenLS difficult and exiamsive to 
opi'ratc. It is operated to best advantage when the topog- 
raphy is such that logging railroads can he laid out at regular 
interv'als, hut it is also used in very rough regions where the 
railroad must be placed in the valley or at the head of the slope. 

Lidqenvood Syskm. — The pioneer overhead sysU^m was the 
Lidgerwoofi which is the ty|)e used chiefly in the East. Western 
loggers use this method hut they also have developcrd numerous 
others. This type is built l)oth for short-dwtAnce and for long- 
distance skidding, and may use a tree for a head spar or a steel 
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t)oom which may be lowered when the machine is moved from 
one set-up to another. Some types also are built to operate two 
overhead lines from one spar. The one which uses a tree for 
a head spar and which skids for comparatively short distances 
has a ijiain cable from 1 to 1} inches in diameter suspended 
between two supports known as the "head spar" and the "tail 
spar." These usually arc from 600 to 750 feet apart, although 
spans of r)2(K) fe(;t have beem used in mountainous country. 
Head spar trees are located along the railroad at intervals of ap- 
proximately 1000 feet. They are selected by the foreman before 
felling operations l>egin, must be straight and sound, and should 
have a minimum diameter of 18 inches at 60 feet al)ove ground. 
In order to make the spar more stable* the tn^es are topj)ed before 
the rigging is placed. 

A heavy steud spar mounte*d on the* skideler car now often 
replace's the he’ad spar tree re'quireel by the' earlier typ^ and 
is so e'onstructed that it can be lowere’el to fae-ilitate moving the 
skidder from one set-up to another. This spar, for relatively 
short-elistance skielding, is al)out 75 feet high and is so aeljusted 
that it can be lowere*d U|)on the enel of the loading boom when 
the machine' is move'el from one set-up to another.* The machine's 
use^d in skieleling fe>r elistance's of several thousanei feet usually 
are of a different tyjK'. The booms are eithe*r e'ylineirical or 
square in cross se'ction and the base re'sts \i|)on the framework 
of the skielder. When the* machine is rnoveel the* spar islowerenl 
upon an e*mpty e-ar plae*e‘el in front. The plae’cment of the blocks, 
the guying of the stee'l spar and the adjustment of the main 
cable after it luus b('en placed on the ground ready for connecting 
up, requires from 15 to 30 minutes, while a day is needed to take 
down the tackle, move the skid(h*r, and adjust the blocks on a 
head spar tree. Tht' great weight of the steel spar skidder makes 
it unsuitable for use on a light or |X)orly constructed logging 
railroad. 

Tail trees are selected before felling begins, and should Ix' 
from 150 to 250 feet apart and at least 18 inches in diameter at 
30 feet alK)ve ground. 

One end of the main cable is passed around the tail tree at a 
height of 25 or 30 feet and is then carried to a stump or tree in 
the rear to which it is made bust. The tail tree is braced with 
» See Fig. 62. 
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this cable and also with an additional guy Topi\ The other end 
of the main cable terininaU« in an eye near the head spar tree 
and is connected, by means of a clevis, to an extension cable 
which passt'8 through a block attached to the head sjmr tree. 
The extension cable is fastened to a stump 
in the rear !)y a “block and falF' attach- 
ment, by which, with the aid of a drum on 
the engine, the main cable is tightened. 

The head spar tri'e is also braced by 
cables tvs shown in Fig. (i-I. 

The trolley which travels back and forth 
on the main cable is operated by an out- 
haul rope and a skidding line. The outhaul 
ro|x* is J- or J-ineh in diameter and passt‘s 
from a drum on tlie engine, through a block 
on the head spar tree, through the trolly 
and also through a block on th(* tail tree, 
after which it is brought back and attached 
to the rear of the trolley. It s<*rveH to 
draw the trolley out along the main cable. 

The J-or J-inch skidding line pas.ses from a 
drum on the engine, through a block on the 
head spar tree, th(‘n through a l)lock on the trolly. It w^rves 
ius a f)oint of attachment for tongs or other log-holding devices. 
The logs are dragged up to the main cable by this line, which 



Fin. tW. -- A Tail Tiw 
showing t he Mptlaslof 
iiUjirhing the Blocks 
to t he Tn'o; also the 
Amingoment of the 
(iuy bincts. 


nM4 Hfw Trw 



Uy a/ thr. Luigrrvttod Mfg. Co, 

Fig. 64. — Cableway Skidclcr, showing the Arrangement of the Lines for 
Skidding and Loading. 

also suspend-s them and serves to return the trolley to the head 
spar tree. 

When the trolley is mn out from the head spar tree, the skid- 
ding line sags between the two points of support and its weight 
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pulls the tongs against th(i trolley. The line is run out by means 
of a |-inch slack-pulling line which passes from a drum on the 
skidder through a block on the head spar tree, thence around a 
Hinall she/ive in tli(‘ trolley and back in the dii*ection of the head 



Fi«. ft*). — Cut ting the Top from u Head 8f>ar on wliich is plaml thr Main 
Cable for a Cableway Skidder. Cyprew Fotx'j^t, Louisiana. 


spar.* The free end of the line is attaehed to a swived, through 
which the skidding liiu‘ pas.se.s. A button is fastened on the .skid- 
ding line betw(*en the swivel and the earriage block. When 
slack is desired, the slack-pulling luie is drawn in, which pulls 
the swivel against the button and draws the skidding lino towards 
the trolley and thus lowers the end of the line to the ground. 
The distiinee of the button from the end of the skidding line may 
be adjusted to give any amount of slack desired. This (‘quipment 
has replaced the five or six men who were rexpiired for pulling 
alack in the earlier tyfx*s. 


* See Fig. 66. 
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Power for operating the cableway .sj*stem is provided by ft 
vertical, high-pressun' boiler and a pair of engines mounted on 
a steel frame* which 8iip|)orfe<l on (wo sets of tnicks, each of 
which Is pivoted. The machine is moved from one set-up to 
another by means of a locomotive. On arrival at the* location 
where it is to ho us(‘(I, the* frame is elevaU^d alx)ve the mils by 
hy(lrauli(^ jacks, the trucks turned in a (piarter eircle, and a 
short span of track jdaiasi undt‘r (‘uch truck. The machine is 
th(‘n lowcre<I and shunte<l ofT to one side of the railroad by the 



Fid. 00. — The Lidf?c‘rw'<KKl SkhMinn ('«rriR|i<‘, and the ArmnK<*inent of 
()|X'rttting Od)le.,H and Slark-pulhng Lint*. 

side of the head spar tree, when* it is lilocked tip and remains 
until the n(*xt move is made. This h'aves (he main railroad irat^k 
clear for the o|K*ration of logging trains. 

Some ate(*l spar machin(*.s move about und(*r their own power 
while others are moved on flat cars of sjiecial design by a locomotive. 
In the first case the machine is side-tracked at the seMjp so as 
to leave the main line clear, while in the second case the machine 
remains on the main line and is I'levated alH)ve the track by 
mean.s of hydraulic jacks and each corner is supiK>r(<*d on blocks. 
When the skidder ha^ been adju.sted in jKisition, the carrying 
ears are pushed to the rear of the inaeliine so that empty log 
ears can Im* s|x»(t(‘d under the loading boom. 

The three main drums on the skidder are arranged in a row in 
front of till* Ixiiler. The forward drum handles the slack pulling 
cable, the middle one the outliaiil rojM* and the rear one the 
skidding line. 

In ojx*ration, the outhau! and skidding drums are inU*rlocked, 
and when the outhaul rope is woiiml on its dnun, the trolley is 
drawn out towards the tail trex*, carrying with it the skidding 
line and the slack-pulling line. The s|K*ed of the outhaul line 
usviallv is from 12CX).U) 1800 feet, although it sometinM^s is as 
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high as 3000 feet per minute. When the trolley reaches the 
point at which logs are to be secured the drums are stopped and 
the interlocking device freed. When the slack-pulling line is 
wound on its drum it operates the slack puller which runs out 
the slacks for the skidding line. The latter is then carried to a log, 
or logs, which are attached to it by tongs or chokers. Logs can 
he drawn in a distance of from 00 to 75 feet on either side of the 
main cable by the attachment of short extensions to the main 
skidding line. When th<‘ logs have lK*en pulled in near the main 
cable the short lines are detached and the logs coupled directly 



by tongs or chokers to the skidding line, which is tlaui wound in, 
and the log (*levate<l wholly or partially from the ground. 1’his 
is accomplished by holding tlie outhaul in a fix(‘d i)osition by a 
friction brake, until the log is in the position (l('sir(‘d. The 
skidding and outhaul drums are then interlocked and as the 
skidding line is hauled in, the outhaul rope nins out, and the log 
is held suspended. On arrival at the railroad the logs arc' dropf)ed 
in reach of a loading cable, and the trolley again returned for 
another load. 

Ix)gging rotates around the head spar tree and from 18 to 22 
tail trees are required for each set-up, an area of from 25 to 40 
acres l)eing logged from one spot. 

When the steel sfMir skidder is used it is not feasible to log in 
a complete circle because of the difficulty of ojK'rating lines on 
the rear side of the machine. As a rule, an arc of from 275 to 
300 degrt'es Is covered. 

In order to prevent the fouling of the cables in verj' bnishy 
regions it is sometimes necessary to cut nins 5 or 6 feet wide, 
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extending from the head spar to each tail tree. This work is 
done a short time in advance of skidding. One man can cut the 
runs when the brush is of medium size. 

Two main cables are used on spans less than 2500 feet. This 
saves the cable since its ends are revers<‘d at each up, but 
when the spans may vary several hundred feet in length, the 
difficulty of taking care of the surplus cabK‘ on the shorter hauls 
is a drawback. While one main cable is in uh(‘, the rigging crew, 
three men, is at work preparing the n(‘w tail tr(‘(‘ and placing the 
extra main cable in |x>sition on the next run. Whcfi the timlxT 
available to one run is skidded, the main cable is dropix'd to the 
ground and dis(‘onnecte<l from the main cabh' extension; the 
trolley i.s placed on the n(‘W cable, which is then connected 
to the cable extension, and tin* whol(‘ drawn tjiut for o|K'ration. 
It requires from 15 to 30 minutes to mak(‘ this change. The 
rigging crew th(‘n proceeds to transfer th<* extra main cable to 
the next run. A block is placed on the new tail tree and n J- 
inch cable is dragged frotn tin* engine out over the new nin, either 
by hand or l)y a horse. It is then pas.sed through the block 
on the n(*w tail tree, and finally through a block on the tail tree 
just abandonc'd. The end of the small cable is attached to the 
main cable and by winding th(‘ former on a drum of tin* engine, 
the main cable is dragged around into tin* rn‘w run, having re- 
versed ends. It is then made ready for usi* by attaching it to 
the tail tr(*e. 

A dilTerent procedun* is followed in mountainous n'gions iu 
which the length of span may vary greatly. One main cable 
only is u.sed and this is carried on a reel drum on the skidder. 
This dmm is actuated, by a s|x*(’ial com|)ound-gc‘ared U^nsioning 
engine having two s|x*eds, high for pulling in th(* main cable 
when nins are changed and low for tightening and buisioning 
the main cable. The dmm capacity on tint longest range 
machines is 5200 f(*et of IJ main cable, when a relay system 
or a suppfjrt-pa,ssing trolley i.s used. Th(* relay method wax 
introduced alxmt ten years ago in the Appalachian ri»gion 
to log hollows and other places which were not acce.ssiblc with 
single span.s and to reach which would require a prohibitive cost 
of railroa^l const met ion. An intermediate tree spar was selected 
on the ridge top that was to lx» crossed, or at some convenient 
point in the cove that was to lx? loggt*d.* The main cable and 
* See Fig. 68. 
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the skidding lines were then run from the skidder to the tail 
tree, the former being supported on the intermediate spar tree. 
The carriage was placed on the main cable between the tail tree 
and the intermediate spar and the logs were then skidded to the 
latter. When the area lx‘tween these two supports ha<l l)een 
logged, the trolley was shifted to the skidder side of the inter- 
mediate spar and the logs then brought to the railroad. Timber 
beyond the reach of the tail tree sometimes was skidded to it 



Fio. 68. — A T/)gging Chanw showing the Use of an Overhead Cableway 
System in Iwingiug Tiinln'r over a Ridge by ndaying 


by animals and the range of the machine thus greatly increased. 

A special type of trolley which can automatically pass the suj)- 
port on the intermediate spar has be('n put on the market and 
do(>8 away with the necessity of relaying the logs. The trolley 
has two track sheaves which ride on the main cable. Under 
each main sheave below the cable there is a smaller and wider 
sheave which is raounte<l on a pivoted arm which, by tension, 
holds the lower sheaves directly under the carrying sheaves. 
This prevents the trolley from leaving the cable. The support 
at the intermediate spar is triangular in shape, the base of the 



POWER SKIDDING 


223 


triangle being attached to the under side of the cable and the 
support being attached to the side of the triangle next to the spar. 
When the trolley reaches the intenne<iiat>c support, the lower 
sheave follows along the side of the triangle to the apex and in so 
doing widens the distance Ix'tween the upjxT and lower^ sheave 
so that the trolley will jmss the hanger. As soon os the latU'r is 
passed the two sheaves come together and clos(‘ the gap. Since 
the trolley Ls longer than the cable supiwrt on the intennediate 
spar, l)oth top sluaves are not on the sup|K)rt at one* time and, 
therefore, it is imfwssible for the trolley to have the cable. 

The crew for ofX'rating a cableway skidder with n slack pulling 
device consists of 13 or 14 men, as follows: 


1 skidder leverman 
1 fireinaa 
1 teriK hooker 
1 or 2 heliiera 
1 signal nmn 
1 top loader 


1 head rigger 

2 rigging helpers 
! teng imhooker 
1 run cutter 

1 loading leverman 
I grr>und lotwier 


The daily output of the Lidgerwootl tyiM' of skidder in the 
cypress region is from 35, (KX) to 40, (KX) feet, in tin* Northwest 
from 50,000 to 8(),0(X) f<xt, in the mountains of West Virginia 
on long spams from 30,000 to 35, (XX) feet, and when us<'d as a 
relay systc'm from 25, (XX) to Ji(),(X)0 Imrd fe(*t. Th<*se figures 
are averages only, since the output is inHiKmctnl to a marked 
degree by the size and density of timber, the* length of span, and 
the to|X)graphy of the count^^^ 

MacFarlane Syatem.^ — This wjw <levelo|)e<i in the West pri- 
marily for logging sU'ep slopes, up or down which logs could not 
Ije succeasfully taken by the ground methods in general use. 
It has lx»en used successfully for yanling when the span was 2500 
feet. It is also now used for logging in rolling country and to 
move logs from the ground and high-lead yarders to the railroad, 
a process known as ^‘swinging.”* 

This system u.se8 a 1{- to l}-inch main cable which passes 
from a drum on the engine up to and through a block in the head 
spar, thence to and through a block on the tail spar tree, the end 

‘ See Logging in the DonglM Fir Region, by W. H. Gihlx>nfl. U. 8. Dept, 
of Agriculture, Bui. No. 711, and The Timbierman, April, 1011, p. 40, ainl 
May 1912, p. 27. 

• See page 245. 
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being fastened to a stump at the rear. Both the head spar and 
tail spar tree are guyed with four lines. 

The trolley or earriage is triangular in shape with two 10- by 
3-inch sheaves; with a clevis at the apex to which chokers are 
attached; and also with a clevis on each edge of the block to 
which the haul-back and haul-in lines are attai^hed. The trolley 
is drawn towards the head spar by means of a haul-in line which 
passes from a dnim on the engine up to and through a block 



on the head spar and is tlam ftuslental to a clevis on the side of the 
trolU^y iH'xt to the spar tn'c. The trolley is drawn out towards 
the biil tre(‘ by means of a haul-back line which leads from a 
drum on the (Migine, through blocks placed at one side of the run, 
to a block on tlu' tail tree or to some other convenient }H>int of 
attiichment, and is then brought back and fasteneii to a clevis 
on the side of the trolley next to the tail spar tree. 

When skidding is in progress the main cable is pulled taut, 
and the trolley drawn out to the desired point by means of the 
haul-back line. The main cable is then slacked off until the trolley 
is lowered to the ground. The trolley and main cable are then 
dragged to the log if it is at one side of the center of the run. 
When the log has l^('en fastened to the trolley by means of chokers, 
the main line is tightened and held in place by powerful drum 
brakes and the log brought to the head spar tree by the hai^l-in 
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line, where the log is lowered to the ground by slackening the 
main cable. As logging progresses the outer bloi'k through which 
the haul-back line is changcHl so that the trolley and main 

cable always can pulled away from the ct‘nter of the run. 
Logs may 1 h^ successfully side-lined for 150 feet. • 

More power is necilcd to elevate the logs than is ri‘Cjuirt‘d in some 
other overhead systems, since both the weight of the main cable 



and of the logs must be raise«l. The daily capacity of a machine 
of this tyjK* is from 50,(KHt to 1(K),(KK) board feet, dejn'mling Uf)on 
alofH' conditions, log size, and length of span. 

Previous to a change in runs, the tail tree spar in the next 
nm to Iw loggetl is chas<‘n and proiwrly guyed. When logging 
on one run i.s (annpleted the main <’able is pulled to the hca<J- 
spar tree. One end of the haul-ba<’k line is then attach(*d to a 
small cable, called a .straw line, which has previously lK*en pulled 
out over the new run and when the straw line is pulled in, the 
haul-back line is drawn out through a block on the tail spar 
tree and back to the head spar. 

North Bend System.' — This is used both for yarding and for 
• » Sec Fig. 70. 
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Bwinging. The standing line either is stretched between a head 
spar and a tail tree with the ends anchored to stumps, or it leads 
from a drum on the engine to a block on the head spar and thence 
to the tail tret;, behind which it is anchored to a stump. When 
the latter mt'ihod of supporting the standing line is used, a block 
purchase is rn;ed(‘d to r(‘Ii(‘ve the strain on th(‘ engine. 

The standing line ranges in size from 1} to 1^ inches, 
dcp(;nding on the length of span and the maximum size of the 
logs handl(;d. A lj>inch line htis proved large enough for 
spans of 1500 feet and for logs containing 2(X)0 board feet. 

The trolley has two 14-inch sheaves, with a clevis on the lower 
end to which the skidding line is attached. This line usually 
is IJ in(;h(;s in diameter and its length is dejamdent lx)th 
on the length of span between the head spar and th(‘ tail tree, 
and on the distance logs are yarded on either side of the standing 
line, which may be from 150 to 200 feet. 

The haul-back or trip line is J- or J-ineh in diameter and 
passes from the drum on th(; engine, through a block on the head 
spar, then through blocks placed on the edge of the skidding area 
to a corner block near the logs which are being yarded, thence 
to a fall block placed in a bight of the skidding line. The corner 
block is so placed that the fall block, to which both the haul- 
back line and the butt chain are attaclnul, can be drawn to any 
point where a log is to be secured. 

The engine used most successfully with this system is similar 
to tliat for the MacFarlane. The usual capacity of the skidding 
line drum is 2700 feet and that of the haul-back line drum 
3500 feet. The yarding speed is (KK) fe(‘t and the return speed 
for the haul-back line about 1500 feet per minute. 

Duplex Aerial System,^ — This is used Iwth for yarding and 
for swinging. Tw'o separate engines, mounted tandem and 
combined in one unit furnish the |)ower. The forward engine 
operates the skidding, haul-back and straw-line dnnns, and the 
rear engine o|)erates two sky-line drums on w'hich the ends of 
the overhead line are reeled. The sky-line and skidding drums 
have two speeds which can be changed instantly and the haul- 
back line also is geared to a high speed so that the machine can 
be ojx'rated faster than ground systems. 

The sky-line consists of a double cable on which the trolley 
* See Figuree 71 and 72. 




Fio. 71. The Amnganait of the Blocks And a Method of Changing Runs for the Duplex Aerial Yarding Syi 
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travels. One end of the line is fastened to one of the drums and 
then passes up to and through a block on the spar tree, thence 
to and through a block at the end of the run, thence back to and 
through anoth(T block on the head spar tree and then down to 
the othtT sky-line dnini (Fig. 71 A). The tail block is fastened 
to tlu! tail spar tr(‘(‘ as shown in iMg. 71 A. When used as a yard- 
ing machine on uphill or downhill pulls or on level ground the 



Fio. 72. — A Duplex Aerial Yarder logging a Stoop Slojx* from a Setting 
in the Valley, 


haul-back line block is fastened to a stump near the logs to l>e 
skidded, the line s(‘rving as a slack-pulling device when the sky- 
line is lowered. When yarding in <U‘ep canyons, the haul-liack 
block is placed lu'ar the tail spar and the trolley is run out to 
the desired spot, the sky-line lowered and th(' chokers attached 
to the trolley. The general scheme of arrangement of cables 
for side-hill logging is showm in Fig. 72. 

This system may Ik* used for spans from 700 to 5000 feet. 
Tlu* longer distan(*(*s may be u.sed when crossing canyons where 
a suitable cable deflection may lx* secured. The output per day 
may be as high as 100,000 board feet. 
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Other Systems,' — There are numerous other systems of oveiv 
head skidding which have been developed in the Northwest, 
which differ only in minor details from each other. Some arc 
used for yarding purposes and others for “swinging” or “ reading” 
logs. They were first dev(‘Io|K‘d to soIv<‘ some particulaj logging 
problem of an individual o|H‘rator and the early typt‘S were de- 
signed to utilize available ground-yarding fiower for their opera- 
tion. Later iinprov(‘ments have led in sonu* cases to tlu‘ us(‘ of 
a 8|X‘cial design of powcT and cerbiin other working parts which 
have made the systems mor(‘ efficient. 

THE BNAKINd SYSTEM 

This is a ground syst(‘m in which the cables are taken to the 
logs by animals. 

It has a vertical, high-pressun* l>oiIer with two, thrc'c or four 
indeiMMulcnt skidding drums mounted either on a heavy steel 
frame and trucks or on a steid frame which is sup|K)rted at the 
corners on l(‘gs or “spuds.” d'lie first tyjs' is trans|M>rt(‘d umler 
its own |K)wer by a chain driv<', and the latter ty|H‘ during transit 
rests on a flat car which is drawn by a locomotive. 

The machine has a lu’avy pulling boom at one or both ends of 
the fram<‘, from the p<*ak of which blocks are suspendinl through 
whicli the skidding lines pjiss. The pulling IxKiins are guyed on 
either side to give them rigidity. 

Self-propelling snaking machines are not ecpiippi'd with a loading 
device l)ut an* supplied with a decking cable l)y means of which 
logs may Ik* piled up along the track ready for a K|K‘cial loading 
crew. 

When the snaking* machine is not transportr*d on its own 
trucks, it is (*rpiipiKHl with a loading boom arid the logs are loaded 
on cars as they are skidded. The machine is elevated aliovc 
the flat car by means of hydraulic jacks arid then thr* corners are 
blocked up. The log cars are run under the skidder w’hc‘n they 
are brought to the woods and an? pulled forward under the 
loading boom by means of a “spotting” cabh as n^iuired for 
loading. The skidding cables are single linr^s which are carried 

* Sec Logging in the Douglas Fir Region, by W. H. Giblx)n«, U. 8. Dept, 
of Agriculture, Bui. No. 71 1 for a deacription of some of these nyatcmii. Some 
overhead equipment, used chiefly or solely for swinging, is described in Chapter 

xty. 
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from the Ior, retuma the line for another log. Runs or trails 
are not cut. 

The railroads are laid out in more or less parallel lines from 1200 
to 1400 feet apart and the liiidHT is loj^iiced halfway back from 
each side of the track. Th(‘ road often is placed on Hie higher 
ground l)ecause a IndtcT drained track (*an lx* secunxl and the 
timber can be pulled up hill as readily as down. 

A practice sonH*times followed is to fell the timlx'r in two 
strips beginning on th(‘ back edgt' of th(‘ area and cutting a sec- 
tion from 300 to 4(K) feet wid(‘. This is skidded Ix'fort* the timl>er 
on the ne.xt strip is cut. Th<‘ ground is thus kept fnx* from dt^bria 
and the timlxT can lie drawn in easier than wliere then* is slash 
to interfere. Trees ar(‘ .s(‘l<lom felled with referenc«‘ to the loca- 
tion of th(‘ railroad track although skidding of long logs is simpli- 
fied if they are thrown away from the dire<*tion in which they arc 
to be pulled, becaus(‘ tht* top then offers the lejist interference. 
The nece.SvHary swamping is done by the sawyers at the time 
the timber is f(‘ll(‘d. 

A crew of .seventeen or nin<*teen men and nitn* animals, either 
horses or mules, is necessary for a four-lini' machine. 


1 foj-otrmn 
1 fitvnmn 
4 tong iKKikorH 
1 wfMxl ftiopjier 
I night walchinun 


2 k'vcrFnon 
2-4 long unhfKiken* 
4 ridern 
1 wood hauler 


The foreman of the crew has general stiiFcrvision of the ojwra- 
tion and often acts jis th(‘ levennan on th(‘ loading engine, when 
the skidder is equipped with ont‘. h^ch leverman operates 
two drums on the .skidder. The fireman p<‘rfonns the usual 
duties. The tong unhookers are stationed at the machine and 
detach the tongs or chokcTs from the logs as they are dragged in, 
and attach the cable to the .single-tree for hauling back to the next 
log; they also may act tin signalmen, transmitting orders from the 
tong hookers at the .stump to the lev(‘nnen. Tht* tong hookers 
attach the tongs or chokers to the logs, swamp an occasional 
limb when necessary, and control the spewed of the log by signals 
to the leverman. The riders, usually negro tioys, ride the animals 
from the machine to the next log. The animals drag the cable 
to the desired point and then are brought back to the machine 
to/epeat the process.* The wood choppers and haulers cut and 
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supply fuel for the boiler. The night watchman guards the 
machine at night, cleans up, and raises steam in the morning 
ready for the crew. 

If the skiddcr is equipped with a loader boom and engine the 
followingtcxtra men are required: 

1 loader levcrman, UHually the crew foreman 
1 toj) loader 
1 ground loader 

The top loader choos(‘8 the logs to be loaded and, standing 
on the car, directs their projx'r placement on the load. The 
ground loader places the loading tongs on the logs to be loaded, 
acting under the orders of the; top loader. 

Eight animals are used for skidding, four being worked from 
one to two and one-half hours and th(*n allowed to rest while the 
others are in use. The ninth animal is us(‘d to haul the wood 
cart which tran8ix)rts fuel for tlie engine. 

Th(i daily capacity of each line is about 3r),(KX) l)oard feet, 
with a daily av(‘rag(‘ of 125, (KK) feet for a 4-line machine, when; 
logs up to 40 feet in length are handled. Daily records of 4-line 
macdunes, bringing in whole tn;es, have run as high fis 295,000 fe(‘t. 
This amount, however, cannot be ai)proximated as an average 
even under favorabh' circumstances. 

Snaking machines are adapted to logging open stands in fairly 
level or rolling country, free from swamps, rocks, gulli(‘s and heavy 
underbrush. The heavy slash which results from dense stands 
and unfavorable ground conditions interfere with the return of 
the lines from the machine to the stump l)y animals 

THE SLACK-ROPE 8YSTE.M 

This was developed chiefly in the cypress swamps of the 
South, where extensive areas of forest could not be logged with 
animals, and where railroad construction was not practicable. 
It is also extensively used on the Pacific Coast and in the southern 
pineries and to a limited extent in some other regions. 

The system uses a heavy pulling cable, and a lighter one for 
returning the main cable from the skidder to the point from 
which the logs are to l>e dragged. 

The iK)wer for the slack-rope s>'stem consists of an upright 
boiler, and two or more large drums driven by one or more pairs 
of engines. * , 
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Pullboals. In the cypress forests, the slack-rope skidder is 
mounted on a scow, and the machine complete, consistinfc of an 
upright, high-pressure Iwiler of from 00 to 80 horse-ix)wer with 
two engines operating two main drums and usually a third small 
drum, Ls called a pulllx)at. The large drums are placed tandem, 
one having a capacity of from 3(KK) to 4(KK) feet of from J- to 
IJ-inch main cable, and the other at least twice as much {-inch 
messenger cable. An ecpial amount of {-inch line is wound on 
the small drum and is used to pull out the messenger cable when 
runs are changed. Four rings are spli(‘ed at OO-foot intervals 
to the main cable near the outer end and to these the chain and 
cables holding the logs are coupled. 

Ihjlll)oats are anchored in canals, bayous or lakes and the 
roads radiate or ‘‘fantaiF' in a half cin'h* for a distance of from 
3000 to 3r)00 feet, although som(‘ of th(‘ larger machines can lx? 
0 |)(‘rated for 4r)(K) feet. Distances in excess of 3500 fe(‘t arc 
not d(‘sirable because lireaks in the cabli‘ are jnore or h'ss fre- 
quent and on very long hauls the loss of time in locating and 
repairing them is cxc(‘ssive. 

The canals, dug l)y large dredges, are from 40 to 50 feet wide, 
and about 0 bad deep and often are sev(Tal mil(‘8 in length. 
Although at first inten(h‘d solely for logging purposc^s, some canals 
in r(‘cent years have Ixsai built with the idea of ultimately using 
them for drainage purposes. The <‘arly o|X‘rators had difficulty 
because they start(‘d to use the canals from the mill end, and so 
much (F'bris and mud wjis drawn into the water, that fn‘<juent 
dredging was n(‘ce.s.sary to keep the channel ojxm. Thi* practice 
now is to dig the canal and then to begin logging at the far end, 
working toward the mill. IvOg barriers also are used, which pnv 
vent most of the refuse from falling into the canals. 

Puinx)ats operat<Hl from the shores of lak(‘s or from wide bayous 
arc moored to nests of piling driven ofT-shore, and the timber 
usually is pulled in straight lines. 

In laying out a pulllwat job it is necessary to locate and cut 
out main and secondary’ roads down which the logs are dragged 
to the canal or bayou. The foreman may locate the main and 
secondary roads on a map in the office liefore going to the field, 
and determine the points on the Ixjundary at which roads will 
terminate, and the angle at which they should run toward the 
pu^lboat. The far end of the cable passes through a sheave 
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block fastened to a tail tree. These are 150 feet or less apart 
l)ecau8e logs cannot r(*adily be side-lined for distances greater 
than 75 feet. After determining on the map the approximate 
location of the tail trees the fon^man starts at some known point 
along th(*'f)oijndary, pa(‘es off 50 yards, s(‘lects the neanvst suitable 
tail tree, and blazes it so that it will not be cut by fallers. He thus 
proceeds entindy around the tract. After the tail tn'es are 



Flo. 74, - -The .Arnuigoincnt of the Roads down which an* drap;ncd to 
the Pulllxiat. This system is known as fantailing. 'I'ho figun* is adapted 
from an actual i)|K'ration in a I^ui.siana cypress swamp. 

spotted, the route of the roads is blazed out from th(‘ boundary 
towards the pullboat. On the completion of tlu* work the roads 
will radiate out from the skidding center in the manner shown 
in Fig. 74. 

The advantage of this system over the “every' road a main 
road” method is that it greatly reduces the mih*ag(' of runs and 
is, therefore, much cheaf>er. The* roads must 1 h‘ weil cleared 
out, otherwise the logs will catch on stumps and other obstruc- 
tions and cause numerous d(*lays. They are usually cut by 
contmet at a stated price fX'r 100 feet of road, with a further 
payment for each merchantable tree felled and cut into logs. 
One man will cut from 60 to 500 feet of road daily, depending 
on the number of trees to l>e cut, numlxw of stumps to l)e removed, 
and the amount of rubbish on the ground. Workmen regard 
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road building as one of the more profitable forms of work in the 
cypress forest. 

After the roads have been cut and the timber felled, the logs 
are prepared for pulling by a “sniping*' crew, which may work 
by the day or by contract. The duty of this crew is to “snipe’* 
the forward ends of the logs, lK)r(‘ two op|)osite 2-inch holes alx>ut 
one foot from the forward end of the log, and swamp out a trtiil 



75 __ .\ shouvo ni 4 M''k attwrhwl (<> a 'Pail I'm* on a 0|)cratinn. 

Note th<* inctlHMl of ytipijorting th<* blork; aU) thr (Tomh on the trcsi which 
denotes it** f<eloetion a fail tm*. 

SO that the log can be dragged to the main road. A four-man 
crew will prepare from 75 to 1(K) logs daily. 

A pullboat having moved to a skidding site, the main and 
messenger cables are run out. A sheave block is adjusted at the 
far end of the road and two j-inch cables an* carried from the 
pullboat to the sheave block; one end of the cable is passed 
through it and the two sections are then joined together. At the 
pullboat one end of the J-inch cable is attached to the messenger 
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cable and the other end is reeled in on the small drum. This 
drags the messenger cable out over the road, through the sheave 
block and back to thf? skidder. The small cable is then detached 
and the end of the main cable fastened to the messenger. The 
puiU)oat jp now ready for operation. When one road has been 
pulled, it is customary to change only the main cable, leaving 
the messenger in the first run logged until the distance between 
the sheave blocks becomes sc^vcral hundred feet. It then does 
not get in the way of logs coming down the main road, is less 
subject to damage, and less time is required in changing runs. 
In changing from one run to another, the sheave block is left at 
the head of the first road and another is placed at the head of 
the next road to be pulled. The ^-inch cable is carrietl from the 
pulll)oat out over the new road, through the sheave block and 
then across to the first run where the main cable is detached from 
the messeng(‘r cable, and the latter connected to the J-inch line. 
The main cable is drawn to the machine and, by re(‘ling in the 
small cable, the messenger cable is pulled over into the n(‘w run 
and along it to the pullboat. The mess('ng(T and main cables 
are again couph'd togeth('r and the (Mpiipment is nvuly to log the 
new run. A pierce of telephone wire fast(*ned to tia* whisth' on 
the pullboat is strung along the outer (‘dg(‘ of the nin and signals 
an? given to the engineer by pulling on the wire. The sheave 
blocks are usually placed by a special crew before the change is 
made and the J-inch cable is run out by this crew unless the 
distance is long, when the entire pullboat crew is required. Ten 
or twelve men can string out 2600 feet of ^-ineh cable in. al)out 
three hours. 

The logs are prepared for skid<ling by the insertion of plugs 
or “puppii's” in tlu? holes previously bored by th(' sniping crew. 
Cylindrical plugs 2 inches in diameter and 12 inches long are 
connected in pairs by two sections of J-inch chain 24 inches long 
fastened to a 6-inch ring. The plugs are driven into the log and 
the ring on the plugs is fastened by a short chain to the main 
cable. The log is now ready to l)e hauled out to the main road. 
This requires some maneuvering if there are stumps, logs or 
trees in the line of the log Ix^ing hauled. When once the log is 
dragged into the main run, it is left there until a tow of four logs 
is secured. Each log is fastened by a short chain or cable to 
one of the rings on the outer end of the main cable. The bom 
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then gives the order to go ahead, which the whistle boy trans- 
mits to the skidder and the logs start down the roatl. 

During the early periods of niotlern pulll>oating a device called 
the Baptist cone was placed over the en<ls of logs to enable them 
to slip over and under obstructions. Th(‘se c*ont?s wyre made 
of steel but were too hea\’>' to handle, when made strong enough 
to withstand the rough treatment and tlu'v were abandone<i, 
in favor of sniping. Tongs are not satisfa(‘tor>' l>ecau8e they 
lose their grip as soon as th(‘ draft on the cable is lessened. When 
a tow that is being dragg(‘d down a main road is 8topi>ed, as it 
frequently must l>e, th4‘ tongs drop off and a man must la* sent 
to readjust them. For this ri'ason, plugs or puppies are preferred. 

The crew of a pulll)oat is divided into two sections, one of 
which attaches the logs to the main cal)le and the other op(*ratefl 
the machiner>" and rafts the logs. 

The woods crew of seven men consist>^ chi(‘fly of negroes as 
follows: 

1 foreman 3 nide-linc men 

I plujf fS'tter I whistle twy 

1 head h(K>ker 

The plug setter adjusts the plugs or puppies. The side-line 
men carry the skidding lines from the main run to the logs and 
connect them with the jnippies. The head hooker’s duty is to 
attach the logs to the main cable by short ch/iins. The whistle 
boy transmits th(‘ orders of the l)oss t-o th(‘ engineer by means of 
a code of whistle l)lasts. 

The crew at the pulllK)at consists of five m(*n, as follows: 

I engin<M*r 1 wcHKi-pasHcr 

1 firtTiian ^ 1 deck man 

1 rafter 

The engineer and the fireman perform the usual duties. The 
deck man uncouples the logs as they are brought up to the pull- 
boat, remove.s the plugs and chains, and poh*a the logs around to 
the rafter at tht' rear. He also attachi^s the removed chains and 
plugs to the main cable by which th<*y are returned to the woods 
crew. The rafter makes the logs up into cigar-shaped raft units 
about 125 feet long. The wood-passer supplies the pullboat 
with fuel wood which has been previously cut and piled along 
the banks of the bayou. A flat l)oat is used for this purpose. 
About three cords daily are ref|uired for a single lx)iler. 
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An average day^s work for a pullboat crew is from fifty to 
seventy-five logs; the output is often less, however, because of 
cable breakage. 

Re-haul akidder. — The slack-rope system has l)een extensively 
introduced into the southern pine region in recent years to log 
timber standing on a l>ottom unfavorable for the use of animals, 
such as swampy areas; to log dense stands where the slash is 
heavy; and also to log open stands in which there is a heavy 
growth of underbrush. This method is most commonly used 
in the shortleaf pine region. One common type of re-haul skid- 
der, the Clyde, is self-propelling and is mounted on a special 
design of steel car. ileavy semi-rigid lx)oms j)roject from each 
end of the car and from the outer ends of these l)oom8 blocks are 
suspcmded through which nm the various lines needed in the 
operation of tin; skidder. Some machines are designed to operate 
one line from each boom, while others are so equipped that two 
lines may be ojwrated from each end of the skidder. In some 
cases, operators convert a four-line snaking system into a two- 
line re-haul by using one-half of the skidding lines for out-haul 
lines. Each set of lines requires two dnims, one for the main 
skidding line and one for th(* out-haul, and if two lines are operated 
from each end, a double set of drums must be provided. In 
addition a drum for a straw line, one for a decking lint' and small 
drums or thimbles for tightening the boom stays are nece.ssary. 
The capacity of the drum carrying the skidding lint^ is about 1000 
feet of }-inch cable, and that of the out-haul tlrum, about 
2600 ft^et of J-inch cable. The straw line drum carries from 
2600 to 3000 feet of 2-lnch cable which is used in running 
out the out-haul line when logging is shifted from one run to 
another. The decking line is J-inch and about 150 feet long 
and is used to deck or pile the logs parallel to the railroad. One 
end of each boom stay is fastened to a stump or tree at one side 
of the track and ptisses througli a block ori the end of the l)Oom 
and to a small drum on the machine, which is used to tighten 
the stay when it has l>een adjusted. 

Re-haul skiddera do not have loading equipment and this 
work must l)e done at some later time by an indep(‘ndent load- 
ing unit. The usual skidding distance for machines of this 
type is from 600 to 800 feet. Railroads, therefore, are located 
approximately one-fourth of a mile apart. 
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Operators using this method frtH|uently log only one or two 
runs from each line at a given 8t*t-up, pulling at approximately 
right angles to the track. The distance Ix^tween set-ufjs along 
the track is alx)ut 200 feet when the above practice is followed 
and the machine, therefore, skitls from 5 to 71 acres k»forc? 
moving. A S(‘lf-pro|s‘lliiig machine can Ih' moved from one set- 
up to another and the lim*.s readjusttnl, when the stand is fairly 
oixm, in al)Out twenty minutes. Wluui tlu‘ bru.sh is d(‘ns«‘ and 
the straw lin(‘ must l>e pulled out by hand instead of by a horse, 
it may require one-half hour. The <t<*w for op(‘rating a 4-line 
n‘-haul skidder consists of from seventeen to eighteen men, and 
in addition one horse for pulling th(‘ straw line out to thc‘ ends 
of the runs when lines are lH‘ing plac<Ml in |K)sition. 

The daily capacity of a r(‘-haul skidder in S4>uth(Tn yc'llow pino 
forests range's from 100 to 127) logs, 25, (KK) to 35, IKK) Injard feet, 
per line. 

(iround ynrding. — This me'thod, in which th(‘ lines follow the 
general ground level from the yarding machine to th(‘ tail blocks, 
is in use chiefly in the Nortliwe'st and in the Inland Kmpire. 
(Iroumi yardi'rs are useal both for yanling logs direct from the 
stump to the railroael and also as an intennediafe system of 
transiwrtation lu'tween the yarding emgine and the railmad where 
it is not practicable to phue the railroad within reach of the 
initial yarriing unit. In some cast's the logs may lx* rt'laycal 
two or more times before they rt'ach the loading iK)int. 

Yarding engines are mounttHl on a stt'cl frame and have a ver- 
tical high-pre.ssure Ixiih'r which ranges in size from 48 by 96 inches 
to 80 by 153 inches; a two-cylinder engint? ranging in size from 
0 by 10, to 13 by 13 inclu's; and thna* dnims driven l)y comix)und 
gears. Th<‘ skidding line dnim has a capacity of 15(K) feet of 
cable, th<‘ haul-back line tlrum from 33(K) tx) 35(K) feet, and the 
straw line drum alx)ut 35(X) fet't. The machint*, with a water 
tank at th(‘ rear, usually is mounUnl on a slerl which has two 
nniners about 3 feet in diameter and from 35 to 60 feet in hmgth.* 
The machine i.s moved for short distances under its own power, 
Ix'ing dragged over the ground on tlu^ sl(?d by means of cables 
which run from th(* machine to trees or stum[)s in the line of 
proposed travel. When long movcMS are ma^le it is placed on a 

> Yarding engines often mwt l)e move<l up or down slopes and over a bad 
bottom. A sled provides an wlmimblc Iwwe for ilus purpose. 
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car and hauled by rail to the new set-up. Some loggers now 
mount their machines on cars instead of sleds. 

The yarder is set up at one end of a landing along a logging 
railroad or at some intermediate point between the stump and 
the railroad if a'' swing machine is to be used at the landing. 



Fio. 70. — A Ix>gKing Chance showing the Location of tlic Ground Yarding 
Hoads, Pacific Coast Fonwta. 

The area logged from one set-up is determined chiefly by topogra- 
phy and stand of timber per acre. It is often irregular in shape, 
due to topography, Ixnng delimited by ridges, gullies, or the 
practical yarding range. The latter may be as short as 500 
feet when conditions for railroad construction are very favorable. 
As a nile, the average distance is from 600 to 900 feet but in some 
cast's logs an* skidded for distances as great as 1500 feet. 
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The yarding engine location is carefully chosen in advance of 
logging, sometimes l>efor(* the railroad Is located because a good 
setting for a yarder may In* more important than the best railroad 
location. When the yarding engine has been moved to the log- 
ging site, the crew runs out the yarding lines. The sVip first 
logged Is ofU*n parallel to the railroad. The first sU'p is to drag 
the straw line by hand from the machine out over the first run 
to logged, at the end of which it is jmssed through a tail block. 
It is then carried along tlie l>ack side of the setting for a distance 
of alx)ut 300 fe(‘t wIktc it is again passed through another block 
and then pulled back to the machine, thus enclosing a fan-shaped 
area. Th(‘ trip line is then fasttuied to the end of the straw 
line, and the latter pulled in to tin* machine carrying the trip 
line around the* outer (ulges of the area to be logginl. When 
the end of the trip line r(‘ache8 the machine, it is disconnected 
from th(‘ straw line and attached to the main cable and the machine 
is then ready for o|)eration. 

When tiu* first r\m Inis been logged, the main cable is detached 
from the trip lim‘, and the latter pulled through the blocks until 
it is at the end of the next run which is to be logged. The straw 
line having Ihm'd carried out over the second run is passed through 
a new tail block and connected to th(‘ end of the trip line which 
is then <lrawn in to th(‘ machine and the trip line detached from 
the straw line and attached to the main cable. 

Additional trip line blocks may l)e needed between the tail 
trees or l)etwe<*n one of the tail tree.** ami the machine in order 
to reduce wear on the cable. A diagrammatic scheme of the runs 
on a logging chance is shown in Fig. 76. 

The main skidding usually nins direct from the machine 
to the block on the tail tree, although th(‘re may 1m* angles in the 
line, the cable pa,ssing thn)ugh blocks, or working against rollers 
where the I>end8 occur. ‘ 

The first work of the yarding crew is to clear the area around 
the landing of debris which would interfere with yarding or load- 
ing, following which the yarding of merchantable timirer Ixtgins. 

The main cable to the end of which a butt chain’' is attached 

* The practice of pulling in a wtraight line w now followed more extensively 
than formerly becaune of the delays incident to placing and tending the blodu 
at the bends in the line. 

» A short, heavy chain fastened to the main cable, with a hook on the free 
end k) which the choker sockets or eyes arc caught when logs arc being yarded. 
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15 run out by the trip line to the first logs to be yarded which are 
those nearest the machine. The choker* is then placed around 
one end of the log and the free end of the choker caught on the 
butt chain hook. The log is then drawn to the landing where 
it is loj^ded on cars. When a swing donkey is used, the log is 
dropp4‘(l by the yarder within reach of the outer end of the main 
cable of th(* swing donkey and the log is then pulh'd to the landing by 
the auxiliary machine. One large log, or several small ones may 
be yarded at one time, the number depending on the volume of 
the logs, the size of equipment and ground conditions. 

Additional blocks may be nec<*ssary in order to side line logs 
arountl stumps or other obstructions. 

When the logs available from one end of the landing have been 
yarded, the yarding engine is shifted to the* othcT end and the 
process r(‘peated. From two to four hours are rerpiired to move? 
the yarding engine from one end of the landing to the other and 
from five to ten hours to move from om? landing to another, 
including the work necessary to rig the loading machinery and 
to set th(‘ liiK's for yarding. 

The crew re<iuir(*d for op(‘rating a systcun of ground yarding 
varies with dirtenuit <*amps and with th(‘ difficulty of the “chance” 
in the same camps. Fnder average conditions tw(‘lve m(*n are 
used. 


1 hook tender 
I vswjiinper 

1 sniiM'r 

2 .slinKcrs 
2 clioker men 


1 chiuser 
1 HigiuU nuin 
1 cnjfine<'r 
1 fireman 
1 wood buck 


The hook tender is the boss of the yarding crew, and th(‘ amount 
of work done (h'pends largely on his ability. He plans the work, 
.shows th(' swamper when' roads are to l)e cleared, designates 
the logs that are to Ix' skidded and the ord('r in which they are to 

' A choker is apiece of wihlo from IJ to H inches in diameter and 
from 15 to .'10 feet long. One tyi>c has a socket on one entl which is cnugiit in 
the butt luH)k, and a flat h(K)k on the other end. The fri'e end of the choker 
is i)ass(5d around one ejid of the log, forming a noose, and the flat hook is then 
caught over tlie cable. The other type has jm eye on each end, one of which 
is caught on the butt hook. The other end of the cable is thrown around 
the log in the form of a mxjse and a sliding hook on the choker is caught in 
the eye. The latter tyjx; does not come loasc as easily as the flat-hook type 
and is preferretl when working on rough ground. TTie flat-hook type Is easier 
to handle and often is used in high-lead yarding. 
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l)e taken, and directs and assists the ri) 4 i;ing slingc^rs in their 
work. The head rigging slinger is the hook tender’s iissLstant 
and working alone or assisted by one or two helpc'rs, he unhooks 
the chokers from the butt chain when the main cable has be(*n 
returned to the log, hooks up new turns of logs, and 8(‘t^ “lead" 
and other blocks wh(‘n they are rwiuired. The swanijK'r works 
just ah(‘ad of tin* rigging crew, knots the' logs, choj)s out the 
small tn'cs and bnish, cuts rootvS and improves th(' runs so that 
logs can be brought in without Iwang hung up. 'J'h(‘ chi(*f duty 
of the choker men is to place the chokers in |K)sition on the log. 
Th(* snijKT rounds the for\\ard ends of the logs so that tiny will 
more <‘avsily slide ov('r obstmetions. The chaser passes logs by 
the butt-chain blocks and unhooks the logs at the landing.^ 
The signal man transmits tin* orders of the hook tender, rigging 
slinger, or clnuser to the engimsT (“itluT by pulling on a wire at- 
tached to the whistle of a yanler or by in(‘an8 of an electric whistle 
control o|K‘rat(‘d by batteries. 

The daily output of grouml yarding etjuipimait is extremely 
variabl(‘ but ranges iM'tween 10, (XK) and K(),(KX) board feet. In 
soim* civses a higluT output has lM‘en secured for short jMTiods 
anri in other ca,s(*8 it has falhm Iwdow the minimum men- 
tioned. 

lligh-Uad yarding .'^ — in this system the main cable passes 
from th(‘ machine through a block susix'nded 125 or more feet 
in the air from a nearby spar tree and from thence to a block at 
the far end of the run. The haul-back line follows th(‘ gcaieral 
grouml level. Although this m(‘tho<l was known in the We st as 
early as 1005, it was not extensively used until alx)ut 1015 since 
which time many installations have been made.* ''rhis method 
is not commonly emi)loy(*d in other regions due to the absence 
of tree.s of a suitable size and height for spars. The system has 

‘ When the huti chain blockn are wine (lintaiice fmin the landing an extra 
man may fw nmled to tend them. Their uho ia Ixjeorning lew frc<|iicnt for 
thU reawn. 

* See Fig. 77. 

* The high-lcnd method was used in the South some ycani previous to 1905. 
A patent on a high-lead system for western use was granted to 11. R. Robinson 
in 1905 and in a later suit brought to collect royalty from loggers who used 
that methoil it was brought out that similar patents had lieen issued several 
years previously and that machines built under the earlier patents were in 
operation before the Robinson patent was granted. 
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been used in exceptional cases for distances as great as 2000 feet, 
but this is not considered profitable as a general practice. 

The chief advantages of the high-lead over the ground system 
are (a) the front ends of the logs are elevated and, therefore, 
do not hang up on stumps, rocks and other obstructions, or dig 
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into the ground so much when crossing depressions; (b) a sjx'cial 
landing is not required, although the saving in cost due to this is 
largely offset by the cost of rigging th(' spar tree; (c) two moves 
only are necessar>' to log an area at one landing as compared to 
four for a ground system; (d) the loading area can In' kept rela- 
tively free from debris and yarding, therefore, may be more 
continuous; (e) and a higher skidding speetb may be used as s(X)n 
* Two-speed engines arc used, the lower speetl being cmployeti to haul the 
logs up to a point where the forward end of a log can be elevated, and the 
higher spee<i to bring the log from this point to the landing. The change 
from one spectl to another may lie made instantaneously. ' 
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as the log reaches a point near enough to the spar to have the cable 
exert a lifting tendency. This distance depends upon the height 
of the spar tree and the configuration of the ground but seldom 
exceeds 000 feet. 

A main spar tree from 15 to 20 feet from the center qf Uie rail- 
road track is selected at the proposed st'tting and the top is cut 
off at a point from 150 to 200 feet al)ove ground. The spar is 
then guy(‘d with from six to nine lines.* In case a suibihle tree 
is not available at the setting a spar may be moved to the site, 
although this method is resorted to only under exceptional cir- 
cumstances. 

The yarding engine is placed from 150 to 250 feet from the spar 
tree in order to r(‘lieve th(‘ strain on th(‘ spar. Tin* main cable 
is 8up|X)rted on a high-lead block of s|>eeial (h‘8ign, which is sus- 
pended under tin* guy lines at an eh‘vation of from 125 to 175 feet. 

A .standard tyfn* of ground yarding engine may lx* used for 
high-lead yarding, but a 8iK*cial three-drum type* with higher 
drum s|X‘eds is nei^t'ssarj' if the ojwrator secures the full advantage 
of the .system. Soir»e oiwrators now mount their yarders on steel 
cars instead of on sh‘ds, and place them on a siding near the spar 
tree, lashing the car to the* latter. 

The cables and choke rs are similar to those used for ground 
yarding but cable.s of a smaller size are often used because there 
is less wear on them. 


The crew n‘(iuired to 0 |K*rate this system may consist of eleven 
men, provi(le<! the spar rigging is done by a sjxTial crew, which 
may rig for two skidding units. 


1 hook tender 
1 riKKiag nliiiger 
3 choker men 
1 siKnal man 
1 chaser 


1 enginwT 
1 hrt'tnan 
1 w(kk 1 buck 
1 wood splitter 


The output per crew may exceed that for a ground sysU^m operat- 
ing under like conditions by from 15 to 30 iK*r cent. 


SWINGING AND ROADING 

Overhead, ground yarding and high-lead etpiipment are fre- 
quently used in the Northwest to bring logs from a yarding ma- 
chine to the railroad spur or to some driveable stream or other body 
* When nine guy UncH are uacd, xix radiate from a point near the tqp of Uie 
spar, and three from some point lower down. 
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of water on which the logs can be floated to destination. This 
process is calhiil “swinging” when the distance for which the 
timber is moved is relatively short and ground improvements 
are not made. “Uoading” is a term frequently applied to the 
movemcrt of timl)er for comparatively long distances, and of- 
ten presupjKJses some form of ground improvements such as the 
installation of fore-and-aft roads. The two terms often are used 
indiscriminately, however, and the term reading may be applied 
to short distance hauling without ground improvements. 

Ther(i is no standard practice with reference to swinging and 
reading because operators ar(‘ not fully agreed as to the merits 
of this system especially for logging on a relatively flat chance. 
The tendency some years ago, when railroad spurs began to 
displace skid roads, was to put tlie railroad within yarding dis- 
tance of every log. This practice was fejisil)le as long as ground 
conditions were favorabh^ for comj)arativ(‘ly cheap railroad grade 
construction. Many logging opcTations are now locat(‘d in a 
region of rough to|X)graphy wh(‘r(‘ the cost of railroad construc- 
tion is high and modern swinging and reading methods have been 
developed to reduce tlie mileag(‘ of high-cost railroad that wo\ild 
lx; n(;ces.sary to bring every tree* within a singh* yarding distance. 

(iround and high-l(;ad swinging are used preferably on the gentle 
slope's while som(‘ form of overhead system has proved the best 
in mountainous regions, (*sp<‘cially for bringing logs up or down 
steep slo|H’s, and across gorges. 

The ground and high-lead systems of swinging often are operated 
by the standard tyf)e of yarding engine which may be used either 
for yarding or sw'inging. In general a simpl(‘-geared engine is 
prefern'd wlam the ground system is used. Th(‘ cn'w (‘onsists 
of five or more men, depending on toi)Ography and output. 
The mini?num crew comprisc*s an engineer, fireman, wood buck, 
hooker-on, and a chaser. 

The distance for which swinging is carried on with ground or 
high-lead equipment varies with the topography and the aim is 
to SO locate the swing donkeys that the yarding opt'rations will 
not lx* held up. Sometimes the distance for a single haul is 
1200 feet, but in general, it is but little greater than the yarding 
distance. 

When some form of overhead system is used to swing logs, the 
distances may be 1200 feet or more since it is practicable to h^ul 
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for longer distances than when the logs are dragged along the 
ground. The Lidgerwood, MacFarlane, North Bend and other 
overhead skidders are uwhI in addition to other typi'S which 
have lx‘en develo|M'd (‘SfK'cially for this piir|X)se. The use of a 
doubI(^-sky line system for swinging logs in the nnlwc^l region 
is shown in Fig. 78. ‘ The logging railroatl is locaUnl in a gulch 



Fio. 78. — .'\ Duplox A<‘ri!il Cahkwuy Svst<*ni iis<h1 Io Hwin^ I»kh from Two 
Vardinn Knginos on op^KiMito Sidos of a Canyon. 


and higher upon l)otli side.'; of the sIo|h‘.s yarding donkeys are placed 
whieli f)ring the logs umler the overliead cable. A log is picked 
up on on«‘ si(h‘ of the guh h and dropfx*d within reach of the load- 
ing rig along th(' railroad, and tin* trolley is then run to the op- 
j)o.site side of the gulch and a log brought from then* to the rail- 
road. The machine thu.s alUTnately .serves two yarding engines. 
The iiKstallation of thi« machine obviate<| tlu‘ necessity of building 
expensive railroad grad(‘s up the s1o|K'S to the yarding engines, 
and enabled the o|x‘rator to get his logs to tin* railromi with a 
minimum of damage from l)reakage. H|H*cial equipment has 
lxH*n d(*vised to handle logs on v(‘r>' st(»c‘p grades or to low(*r timber 
from a higher to .some lower level. Some ty|x« of such equipment 
are discussrxl under Jierial trams.* 

Reading wa,s fonncTly used extensively in connection with the 
ground .system of yarding to move the logs from the yarding 
engine to the railroad or to some stream or Ixxly of water on which 

‘ Sec Tlie TitnbcrmaD, August, 1922, p. 144. 

« See Chapter XV. 
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the Jogs could be floated. Some of the earlier road engines were 
capable of op(.*rating for distances of 1 mile, and sometimes the 
Jogs were relayed by two or more machines. One road engine 
now seldom hauls for more than 3000 feet and at this distance 
it will J^ndle the output of two ground yarding engines. For 
long-distance hauling, skid roads or pole roads were installed. 
The system is less fre(|U(‘ntly u.sed today than formerly because 
a skid road or a pole road often costs nearly as much as the grade 
of a spur logging railroad and the cost of moving logs by road 
engine is more costly than by railroad. Today many loggers 
have replaced th(‘ road (mgin(‘, (‘ither with an overhead system 
of transportation or with a short-distance ground system which 
does not require a skid or |X)1(‘ road, or else the logging spur is 
built to the setting of the ground yardiT. Reading is most ex- 
tensively practic(‘d in certain sections of the Northwest in which 
a large part of the log iripiit is rafted to fnarket and in which a 
pole-road haul of from 1 to 2 mil(‘s will reach a driveable stream. A 
road engine is similar to a simple-geared yarding engine, but the 
drum capacity is much greater. It is mounted on a sled in the 
same manner as a ground yarding machine and is moved about 
from one setting to another under its own pow(?r. 

The main (‘alih' is 1 or IJ inches in diameter with a J- 
or J-inch haul-back line. TIk^ cable is op(‘rated on the slack-rope 
system witli the road engine located at th<* landing and a heavy 
tail-sheave at a point a short distance behind tin* yarding (mgine. 
The haul-back line which is plac(‘d near the main road, but 
outside of it so that it will not interfen* with the op(*ration of the 
main cable, is hung in snatch blocks locat<'d at suitable jK>ints. 
The main cable follows the road and is kept in place by blocks 
or by rollers whore turns are ma<l(‘. Several logs aggregating 
from 600() to 11. (KX) board feet are fastened om* Ix'hind the other 
by gmbs, and fonn turns which an* attached to the main cable by 
a chain or short piece of cable which is coujded to the grabs on the 
forward log. The turns are made up by a grab setter. A 
chaser follows the logs to the landing, oft(‘n riding in a rigging 
sled hollowt’d out of a log, which is attached to the rear log. The 
chaser can signal to the road engineer at any point along the line 
by pulling on a wire stretched along the road w'hich is connected 
to the whistle on the engine. On arrival at the landing the chaser 
aids in placing the logs on the landing, removes the grabs from the 
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logs and returns with tlie grabs in tlio rigging sled to the yarding 
machine. 

A dirt road often is used for di8tane<‘s under 2000 feet, but when 
the length of haul excet'ds this a forcMind*aft or a |Kile road is 
construcb'd.* Skid roads'* wen' used extensively at onetime, but 
they have Ix'en abandoned by most operators, although somo 
still build skid roads when the conditions are favorable for their 
use. They are more exjx'nsive than |K)le roads since a well 
construet<‘d grade is ii«*eessary and fnan SO.OOO to 1(X),000 lK)ard 
feet of eonstruction timlw'r is n‘(|uinHl piT mile, (‘xelusive of bridges. 

Th(‘ road .should ))e as straight as }K).ssibl(‘ because curves 
increase* the frictional n'sistance and n'duce tin* hauling ability 
of the engine and increjust* tlu* wear on the calde. Rollers are 
placed on stumps or |x)sts, or fenders an* put alongside the road 
at curve.s to redue«‘ tlie wear <m the main cabh*. 

During the early pi iiod of logging in the Northwest the road 
engini' sometimes was n'plaeed by a geanal locomotive and the 
logs w('r(* dragged between the rails from the yarding engine to 
the landing. As a rule, the logs wc're dragg(‘d over the cross- 
ties, but on a road of some ix'rmani'ney planks were spiked on 
the ties to f^rotect them. A plan .sometinu's followed was to 
have a sjmr track from J to 1 mile long running out from each 
end of tiu' landing, with a donkey working at sonu' j)oint on each 
spur. Th(* erjgine went out one* spur and with a short cable it 
coupled to a turn oi logs, made* up in advance, and dragged them 
to the landing. It then went out the oth(‘r sjuir and brought 
in a turn from it, alternating in this manner throughoiit the day. 
A water tank with a 1 J-ineh escape pijn* was used to wet the 
track to facilitate* tlu* j>as.sage e>f the* logs. On a 1-mile haul 
one (‘iigine handh'd daily the oiUjait from two yarding 
engines. 


Fl;KL UEgi;inK.MKNTS 

W^ood is the fuel most commonly usi'd in jwwer skidders in 
all parts of the count ly, although coal and fuel oil are used in 
regions where they are n'adily available. 

From the steam-producing HtandlKiint wood is a fairly satis- 
factory' fuel for average logging cornlitions since it can lx? fwxrurcd 
on the operation and is seemingly cheap. When heavy demands 
^ See nagc 208. * titec page 148. 
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arc made on the boilers for power, wood is not as satisfactory 
as fuel oil or coal and, in some parts of the West, wood has been 
replaced by fuel oil and in other regions where coal can be easily 
obtained it has been substituted frequently for wood. The use 
l)oth of \voo(l and of coal represents a high fire hazard because 
of the heavy spark discharge and this has led to a preference for 
fuel oil when it can be secured at a reasonable price. 

Wood fuel often is cut from merchantable logs which have been 
skidded to the machine. Cull logs are sometimes used, but they 
provide an inferior fuel and their use is limited on that account. 
In the south(‘rn pine region, “fat” pine is a common fuel because 
of its high heat value. It is, however, hjirder on boiler flues 
than most other kinds of wood because of the rnarkt’d changes 
in the temperatun* of the fin* box. When “fat” wood is first 
thrown on the fire, the early combustion of the* volatile gases 
creates an intense heat, ni'forc* the* wood has lii'en consumed 
to the point wlu'n* more can be put on the fire*, the* tenip(*rature 
in the fire box will have droppi'd to a mark(‘d (*xtent. The con- 
stant ris(‘ and bill of tempi'ratun* causes a continual contraction 
and expansion of boiler tubes which ofti'ii l(*ads to tulx* l<‘akage. 

The amount of wood fuel consumed by a skidd(‘r is dep(‘nd(*nt 
on the length of haul, the size of tin* logs and the characti'r of 
fuel wood. In general an overhead, a re-haul, and a snaking 
skidder in the South each burn from four to fivi* cords of 2-foot 
wood daily. A 11- by 13-inch yarding engine in the* Northwest 
will use daily from 10(K) to 1(>(X) feet log scale of timber which is 
equivalent to from four to six 2-foot cords. 

C'oal is considen'd a better fin*! than wood, but is fully as 
hazardous from the forest fire point of view and in many places 
is as ex|K'nsive as fuel oil, hence the latter is pri'ferred. The coal 
requirements for a skidder range from 1 to I J tons daily. 

Oil is considered the most satisfactory fuel for yarding engines 
and skidders which are located on a railroad because of the 
low forest fire hazard connected with its use, the ease with which 
it can be placed in tlie storage tanks, and the ability of the fire- 
man to maintain an adequate steam pressure when heavy de- 
mands are made for |)ower. It is claimed that oil burners may 
have from 15 to 25 pt*r cent greater efficiency than worn! burn- 
ers because of the ability to always hold a high head of steam. 
A yarding engine will consume from five to eight barrels of fuel oil 
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logs and returns with tlie grabs in tlio rigging sled to the yarding 
machine. 

A dirt road often is used for di8tane<‘s under 2000 feet, but when 
the length of haul excet'ds this a forcMind*aft or a |Kile road is 
construcb'd.* Skid roads'* wen' used extensively at onetime, but 
they have Ix'en abandoned by most operators, although somo 
still build skid roads when the conditions are favorable for their 
use. They are more exjx'nsive than |K)le roads since a well 
construet<‘d grade is ii«*eessary and fnan SO.OOO to 1(X),000 lK)ard 
feet of eonstruction timlw'r is n‘(|uinHl piT mile, (‘xelusive of bridges. 

Th(‘ road .should ))e as straight as }K).ssibl(‘ because curves 
increase* the frictional n'sistance and n'duce tin* hauling ability 
of the engine and increjust* tlu* wear on the calde. Rollers are 
placed on stumps or |x)sts, or fenders an* put alongside the road 
at curve.s to redue«‘ tlie wear <m the main cabh*. 

During the early pi iiod of logging in the Northwest the road 
engini' sometimes was n'plaeed by a geanal locomotive and the 
logs w('r(* dragged between the rails from the yarding engine to 
the landing. As a rule, the logs wc're dragg(‘d over the cross- 
ties, but on a road of some ix'rmani'ney planks were spiked on 
the ties to f^rotect them. A plan .sometinu's followed was to 
have a sjmr track from J to 1 mile long running out from each 
end of tiu' landing, with a donkey working at sonu' j)oint on each 
spur. Th(* erjgine went out one* spur and with a short cable it 
coupled to a turn oi logs, made* up in advance, and dragged them 
to the landing. It then went out the oth(‘r sjuir and brought 
in a turn from it, alternating in this manner throughoiit the day. 
A water tank with a 1 J-ineh escape pijn* was used to wet the 
track to facilitate* tlu* j>as.sage e>f the* logs. On a 1-mile haul 
one (‘iigine handh'd daily the oiUjait from two yarding 
engines. 


Fl;KL UEgi;inK.MKNTS 

W^ood is the fuel most commonly usi'd in jwwer skidders in 
all parts of the count ly, although coal and fuel oil are used in 
regions where they are n'adily available. 

From the steam-producing HtandlKiint wood is a fairly satis- 
factory' fuel for average logging cornlitions since it can lx? fwxrurcd 
on the operation and is seemingly cheap. When heavy demands 
^ See nagc 208. * titec page 148. 
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let pipes. The steam, smoke and gases escape through the screen, 
in which the cinders do not clog because^ of its conical form. 
The 8cre(!n cat} be raised by means of the lever lift (E) when it 
is unnec(‘8sary to use an arrester or when firing up the boiler. 

The Boomerang Spark Arrester Ls us(m 1 by many loggers on the 
Pacific (loast. This has a heavy i-inch mesh round screen 
(A), slightly flaring toward the top, on which is mounted a heavy 
sheet iron cone (B). The latter ends in a boomerang (C) to the 
open end of which a screen conveyor tube (D) is attached. The 
smoke passes out through th(‘ screen while the sparks travel 
straight up through the steel cone when* they are diverted into 
the boomerang and led into a recc'ptach* l)y tin* sidc^ of the engine. 
As the sparks do not come in contact with the screen it does not 
become clogged. 


ELECTRICAL DRIVE 

Loggers and the manufactun^rs of (‘ie(‘trical equipment have 
been interested for many years in tlu* d('velopment of logging ma- 
chinery driven by electrical pow(‘r, l)Ut ordy a relatively few 
installations of such equipnn'nt have bec'ii madt*. .As early as 
1908 an electric road (‘ngim* was tried out in British (’olurnbia, 
but it did not work satisfactorily because of the inability of the 
motor to vary its speed, and take up th(‘ slack in lla* line on down- 
grade pulls. One of the earliest installations of yarding engines 
with electric drive was mad<‘ in 1011 and since* that time marked 
improvements have* bee'n made in such ecpnpnn'nt, ('spe(‘ially 
since 1918. Although tin* loggers, in general, have* not a(‘cept(*d 
the electric-driv(‘ idea in its pr(*s(*nt stage* of ek'vclopment, some 
have made installations which are giving satisfaction. The modern 
electrieally-ilriven donkey <‘ngine is a <‘ombination yarding engine 
and loader mounted on one sled al>out bO fi‘(‘t long. The* t wo-speed 
motor driving the yarding drums has a rated horse-power of 300 
which, by gearing, may be increa.s('d to r2(K). The loa<iing drums 
are driven by a horse-power, two-speed motor. The skidding 
drum has a capacity of 1800 feet of I J-inch cable. The gear 
shifts, frictions and whisth* are otM*rated by compressed air. 
Power for driving tin* motors is brought to the vicinity of the 
yarding engine by transmission lines which carrj’' about 13,000 
volts, which is stopped down by a transformer located near the 
machine, to 600 volts. 
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The combined yarder and loader weighing from 70 to 80 tons 
is moved about from one point to anotlier on a specially designed 
steel car. Modem electric yarding engines have proved to have a 
logging capacity (Kjual to those using steam |X)wer. 

One of the chief adv'antages which will result from the mom 
extensive adoption of elecdric logging macliinery is flie great 
reduction in the forest fire hazard, ^'urthe^, fuel and water are 
not required and th(* services of a fireman can be disi^enstai with. 
Power lines can be install(*d at approximately the cost ntn^essary 
to pi|>e water to a steam yarding engin(‘. 

Those who have experiment (‘d with electrical power, state 
that its use should not be attempt(‘d unless atltH^uate power ia 
available at a reasonable price. 
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CHAPTER XV 

AERIAL TRAMWAYS 


Aerial tramways are used for carrying logs and oIIkt forest 
products up or down steep sIoim‘ 8, where other forms of trans- 
port are not feasible. 

A common type has a stationary main cabh' stndched Ixdwc^en 
the terminals of the tramway. It may U* a single s|)an or 
it may lx* supported at frequent intiTvals on tr(‘stl('s or masts. 
The trolleys carrying th(‘ loads run on this cabh', and are 
drawn along it by a smaller endless i)ower-driven traction line. 

Tramways are seldom justified, e.xcept where otluT means of 
transport are not })racticable. Their chi(‘f use has been for 
moving produeds in mountainous n‘gions, espi'cially where (i(M‘p 
gorges must be si)anned or ri(lg<‘s crossed. They may lx* built 
to operate on steep grades, an<l an* relatively cheaj) to construct 
and op(Tate in a very rough country as compared to a railroad. 
The amount of power required is comparativc'ly small. 

They hav(' bei'n installed in the rnit(‘d States only to a very 
limit(‘d (*xt('nt although frequently used in Europe and India 
esjK'cially for tlu* transport of firewood. Tln ir use in this country 
will increase as logging operations reai'h tlu‘ more inacc(‘ssible 
stands of timluT at the higher elevations. A(‘rial trams have 
advantages which flumes and slides do not pos.sess, because the 
two latter require dc'seending grades for o|x*ration and they are a 
one-way .syst<‘m only, whih* the aerial tram, on tlu* other hand, 
o|X‘rates .succe.s.sfully both on a8(‘ending and (h'sctaiding grades, 
and provides a means of transfwrtation in Ix^th directions. 

Gravity tramways of sev(‘ral tyiK*s have* Ixxm us(‘d in this 
counti*)’ to bring logs from benches to some form of transt>orfat ion 
on the lower levels. One such installation in Tcuinessee was 
designed to bring logs from a plateau to the logging railroad al)Out 
3700 feet distant. The J-inch standing line follow(‘d the general 
slope of the ground and was supported at intervals of from 150 
to 250 feet on brackets of vaiyu'ng length which were fastened to 
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trees. The cable rested, free, in a slot in a casting bolted to 
the end of the brackets, except in depressions where one end of 
a piece of strap iron was riveted to the outer side of the casting 
and the other (‘nd passed over the cable and was nailed to the 
bracket. 

A log was carried by a pair of trolleys, each having two sheave 
pulleys which ran on the? iipptT side of the cable. Two short 
chains eaidi having a ring on one end and a “gral)" on the other 
were used for attaeliing the logs to the trolleys. 

Five sets of trolleys were joined together by a J-inch cable, 
which was wound around a dnini, «‘(piipped with a friction brake, 
which was placed at the head of the tramway and served Iwth 
to control th(‘ 8p4‘(‘d of th(‘ des<rending load and to rt*turn the 
empty troll(*ys to the h<'a<l of th(‘ tramway. Power for the 
latter purpf>se was supplied by a (>-horse-pow(T gasolint^ engine. 

Th(‘ logs were loaded on the tramway from a set of balanced 
skids which were placed so that th(^ .short (‘iids of the skids were 
din^ctly under the main cable. Ilorse.s l)rought the logs to the 
base of the balanced skids u|)on which th(\y wcri' rollt‘d. The 
grabs were th(‘n driven an<l the .skids (>l(‘vated until the rings 
on the gral)8 could lu* fa.st<'n(‘d in tfu' lKM)k ori tiu* trolleys. 

The maximum capacity of the tramway was (UKK) board feet 
f)er turn, and approximately thirty minutes wcTt* con.sumed in 
making one round-trip. 

A similar tramway has hvon used in the Northwest for el(‘vating 
logs from canyons to plateaus. The cal)le was sus|s-nd(‘d Ix'tween 
two points and the loaded trolleys wt‘re hauled to the top by a 
hoisting engine. 

A special adapbition of a single-wire tramway’ lias iK'cn u.sed 
on an operation in th(' Northwest for lowering logs on grades 
up to 00 (h'grees. The main cabh* wa.s I j inches in diaineU*r 
and 1500 feid long. It was attached at the head of the tramway 
to a large tri'c at a ludght of 75 feet. The tree was braced .se- 
curely on thr(*e sides with guy wires. A 10-inch sheave block 
was spliced to the lower end of the main cable and through this 
block a 1-inch cable 150 feet long was passed. One end of the 
latter was attached to a stump and the other to the drum of a 
yarding engine, both stump and yarding engine l>eing in front of 
and equidistant from the sheave block. The main cable could 
» See The Timbernian, Aug. 1909, p. 24. 
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be lifted several feet above ground by tightening the secondary 
cable with a few turns on the drum. The logs were attached by 
chokers to a traveling block that ran on tlu^ main cable. The 
load dm'ended by gravity, its s|)eed lx‘ing controlh'd by a |-inch 
cable which was attaehtHl to the nar of th(> Iravelii^ block, 
and then imssed through a block fastened to the tail tr(*e and thence 
down the sloi)e to a drum on the engine. The trip lint* was held 



Fig. 81. — A Tramway iiml in the Northwest, 'riu* dctaila of 

the tmllev ami tlu* metlioil of attm’hing Iors to it an* hIiowh in the en- 
lari5(Hi cut. 

in ixjsition by several blocks placetl at .suitable intervals on the 
slopt'. This line also serv(*d to return the block to the head of 
the tramway. In c;i.se of a break in the maehim*ry or of the load 
lx*coming unmanageable the main eahle rould be drop|Mal to 
the ground and the load Htop|x*d. 

A system of this eluiftieter may be u.sed for distance's of 3(X)0 
feet when the'rc*are no pronounceal elevations Indween the two 
ends of the tram. 

Ix)g8 eontaining from 5000 to 6000 Imard feet have lx‘en success- 
fully hanelled. The hourly e*apaeity of this tramway was 
12,000 l)oard fe‘et, wheui the logs averageel from 300 to 500 feet. 
Three men were* requireel to OfMTate the tram. 

A single-wire* gravity tramway* usc*el in the West had a 1 J-inch 
main cable 2100 feet long suspended iM'tween a tree on the upper 
slope and one at the base of the grade, as shown in P'ig. 82. Auto- 
matic trips were place'd on the main cable at the loading and 
‘ See The Timberman, April, 1912. 
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unloading points. The snubbing line passed through a 2-sheave 
trolley and imd a ball near the free end which engaged a catch 
in the trolley and served to hold the load in position, and to trip 
it at the lower end. Power for returning the trolley to the head 
of tlie trjiin was furnislu'd by a drum on a yarding engine at the 
heiid of the slope. A cable was fastened near the ends of a log 
that was to Ik* transported. A hook on the end of the snubbing 
line was then caught in a ring midway between the ends of the 
cabh; and the log hoisted into the air. When the ball on the 



Fid. S2. — A SingkM’uhk* Arrijil Triiitiwuy in in tlio Pacific (.'oast J*V)rc.sts 
for kiwering Logs on Stwii SlojKvs. 


snulibing line stnick the catch in the trolhy, thi* latter was freed 
from the stop at the h(*ad tri'eand with its load passisl down the 
main cable by gravity, the s|KH*d being controlled l)y the yarding 
engine. On reaching the lower end of the cable thi* trolley was 
automatically tripped and th<* log lowered to a skidway along a 
railroad. Poles UK) feet long were handled with ease. The 
average tinn* reqiiin'd to traverse the distance from the head to 
tlu* foot of the tramway wavS one and one-<piarter minutes. 

One of the early successful attempts made to move logs for 
long distances by an aerial tramway system was undertaken in 
Idaho in 1912 when a line LJ miles in length was installed 
to bring timlK^r out of a region in which the cost of railroad build- 
ing was prohibitive. It was later modified and used to bring 
out timlier from other jwrtions of the forest. This system was 
not used, however, when logging railroad construction costs were 
within the limits which the company considered justifiable. 
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The tramway was built with a standing line IJ inches in 
diameter which was susjx^uled from spars, s|)aced from 500 to 
2000 feet apart, deix'nding ii|k)u the configuration of the ground 
surface. The stationary n'turn line for the trolleys was J-inch 
since the chief load which it had to sup|X)rt was the weight of 
the empty carriers. An endless J-inch traction line, run at a 
speed of 250 feet minute, furnished the tractive forc(‘ for moving 
the loaded and empty carriers. This traction line was driven by 
a 7- by 9-inch yarding <‘ngine, on the single-drum of which a 
cafwtan was bolted. The traction lim* was wound thn*e times 
around the drum and then passed through three 10-ineh blocks 
at the end of the liiu*, so arrangc‘d that two of th(‘ blocks, si)ac(Hl 
on either side of a e('ntral one, acted as spr(‘aders and pn'vented 
too sharp an angh' in tin* traction cable. Tin* standing line was 
built in units 2(KK) feet in length, the ends of which \V(Te moored 
to stumps or trei's. The ends of two sections of cabh* wc‘r(‘ A feet 
apart, the intcrvcming space being spanned by a s(‘cfion of U- 
shap(‘d metal track. There wtTe curv(*s as high as degrees, 
the standing line at such places bcdng 8upport(‘<i on masts spaced 
100 feet apart. 

The logs were load(‘d from a skidway at which th(‘ (‘levation 
of th<‘ standing line was \ feet. A <‘hok(T, placcnl near each end 
of the log was caught in a slot on the lower part of a trolley, and 
the traction cable was jdaced on top of (he choker in (lx* same* slot. 
Ix)ads wen' spaced from 50 to 200 fi*(*t apart, the cable Ix'ing 
stopjx'd whenever a log was loaded. The' eaj)aeity of this system, 
ope'rated by a crew of IS men, was 15, (KM) lx)ard f(*et per hour. 

The design of the hanger and trolley use*d on a line similar to 
that in Idaho is shown, in Fig. 83. The trolley is made of cast 
8te(‘l and has tw’o 12-inch sheave wdieels hung on a frame' pivotod 
at a so as to allow it to travel up and dowm the hanger segment 
o on which the standing line d rests. The endh'ss traction line* 
is shown at h and e. The* hanger hexek is pivote'el at c in order 
to give fle'.xibility to the suspemded le>ad so that it can swing in a 
forward or backw'ard direction. The* grip for holding the trac- 
tion line is shown at / and also at c, the we'ight of the load serving 
to hold the? grip k against the cable. A chain is wrappexl twrice 
around the end of a log and caught in the* hex)k m at n which 
is then closed as shown in the cut and lewkenl with the clevis L The 
release of the load is acoomplished by raising the clevis I which allows 
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the hook m to open. The main cable is supported on a segment o 
which is pivoted to the hanger so that it will rock slightly towards 
the load when it approaches. Supports for hangers are placed 
from 350 to 500 feet apart depending on topography. 

Another type, known as the endless cable tramway, has been 
used for the transportation of shingle bolts. A tram of this 



Flo. 83. — Tlie General Form of the Trolley and Hanger usetl on Some 
\V'e.st(‘rii .Aerial 'rramwaya. 


character built in California liad a J-inch moving cable supported 
at frequent intervals on lt>-incli sheave wheels attached to cross- 
arms fastened on hiMivy |X)les. 

The cabh' was driven by a donkey engine geared to a 6-foot 
vertical drum around which the cable was wound several timo.s 
and then passed out over the sheave blocks. AlK)ut halfway 
between the two extremities the tramway turned a right angle, 
the cable {Missing around two loose dnuns at this |X)int. 

Shingle blocks were brought to tem{)orary {ilatfonns by chutes 
and were attached by hand to gri{)s which won' fixed at intervals 
along the cabh'. The bolts were tripfK'd automatically at the 
tenninuvs. 

One hundred grips were operated on the line one-half of wWch 
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were traveling loaded and the remainder returning empty to 
the loading point. The average output per hour for the tram- 
way was thirty cords of bolts. 
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CHAPTER XVI 

TIMBER SLIDES AND CHUTES » 

SlidoH an; chann(;l8 used chiefly for transporting logs, although 
pulp wood, crossties, firewood, and acid- wood, may also be handled 
in this mann(;r. There are two general types; namely, earth 



Fig. 84. — a Two-pole Running Log Slide. Idaho. 

slides and t imber slides, both of which may be combined to form a 
single slide. 

They are in frequent use in Pennsylvania, the Appalachian 

^ The theorj’ of slide design i.s treated exhaustively in Bcitrag *ur Kenntnis 
der dynaniisehen Vorgiingo heim .\bricsen dcs Hulzes in Hoizriesen, by Dr. 
F. AngerhoUer v. Almburg, Centralblatt fUr das gesamte Forstwesen, April, 
1911. 
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mountains, Idaho, Montana, the Northwest and, to a 
extent, in New England and New York. 

Slides are built in the valleys of streams or down the slopes 
of mountains but they are seldom earrit'd across waH'rslieds 
because the cost of spanning depressions is to<» great. They 
vary in length from a few hundred fe(‘t to s(‘veral mih'S. They 
are chiefly used in mountainous regions where the stjinds arc 
light, the countr}^ broken, and the sIojk^s so steep that logging 



Fio. 85. — The Lower End of a Trailing liOg Slide. Note the cjorduroy bot- 
• tom over which the tew team travel*. Idalio. 

railroad constniction *is not justified. They are occasionally 
built in a flat country for transporting logs for short distances. 

Earth Slick. — An earth or ground sli(l(‘ is used for short 
distances on sU*(*p gravies where th<* soil is frvo from rocks and 
debris that would hinder the movement of logs. It is a fur- 
row which i.s made by dragging logs over the propo.sed route. 
If the earth is easily stirred no previous [)reparation is nwessary, 
otherwise the .soil must be loo.sen(*d in plar^es by a pic’k. 

An improvetl form called the trail slide/' has a furrow made 
in a manner similar to the ground slide, with the addition of 
a continuous "fender” skid on the lower side of the trail. 
These skids are froni 12 to 18 inches in diameter and are fas-^ 
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tencd together by a lap joint pierced with a 2-mch wooden pin, 
or with a J-inch iron spike. The joint may or may not be sup- 
ported on a cross-skid. Fender skids are kept in place by stakes 
driven into the ground on the outer side. Slides of this character 



Fio. 86. A 'rmiling Two-pole I/)g Slide in process of constniclion. Idaho. 


are desirable on side-hills, where there is a tendency for the logs 
to leave an earth trail. 

Timlk'r Slide. — A timber slide has a trough or chute made 
of rovmd or stiwed tiiulM^rs sup|)orted on cross-skids. On low 
grades where logs will not run by gravity it is neeessarj' to clear 
out a right-of-way 10 or 12 feet wide which serves l)oth for the 
slide and as a pathway for the animals which draw the tow of 
logs. When' the grade is suffieient to cause the logs to run by 
gravity, a right-of-way 8 feet wide is ample. 
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A common form of round timber slide has two parallel timbers 
supported on cross-skids placed from 8 to 15 feet apart. The 
timbers are from 9 to 18 inches in diameter and from 20 to 60 
feet long and are cut from trees having a minimum taper. A 
log 6 or 8 inches in diameter with a hewed face or a 4^ by 8-inch 
plank may be placed between the two slide timlx‘rs and fastened 
to the cross-skids. 1 he fX)Ies are pIac(Hl from 4 to 0 inches apart 



Fkj, S7. — Terminus of ji SljiJc. Idaho. 


at the base on a two-f)ole slide and from 8 to 15 inches apart when a 
third pole is ustni. The timbers usually are plac(*d with their 
butts up grade becau.se they sliver le.s.'^, and an* join(‘d together 
by a simple lap joint. They are sunk intf> a skid directly be- 
neath them and fastened to it by 1}- or 2-ineh hardwood treenails, 
or J- by 12-inch iron spikes. In order to strengthen the slide 
the joints are always broken. 

On level stretches a slide Is built on the ground and requires 
a minimum of bracing and support, while on steep pitehcis and 
in crossing depressions it is sup{X)rted on crib work and is thor- 
oughly braced because rigidity is important. 

When the round logs are in place and secvirely fastend to the 





266 


LOGGINO 


cross-skids, men are set to work to hew the inner faces of the 
slide timbers. This is particular work because any irregularities 
on the face of the slide will cause logs to jump. The scoring line 
is laid off with a chalk line and the timbers then scored with a 
felling axiand finally hewed .smooth with a broadax. 

A common method of dumping logs from a slide is to build 
one side several inches lower than the other. Another method 



Fio. 8S. — A VVhi|>-|K)or-will Switch wu'd for throwing Logs from a Slide. 


used where there jire .several dumping grounds is to hew down 
the sid(^ of the .slide on tlu? dump .side and [)lace a switch called 
a “ whipp(K)rwiir’ diagonally across the slide timbers. The 
lower part of the slide ends at a landing, where th(‘ grade should 



Fui. 89. — A Sawed-tiinlwr Slide, a Form .•sometimes used when Sawed 
Material is available. 

be levc'l or slightly iiscending to cheek the speed of the logs. 
When the log strike.s the switch it is shunted off. When it is 
desired to send logs ptvst a given dump the uppKT end of the switch 
is removed and placed acrass the depression on the slide timber 
and fastened by two heavy treenails. 

The life of a pole slide is from sLx to ten years, when kept in 
repair. 
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Trailing slides may be made from sawed timbers when the 
latter can be readily secured. A ty|X' of patent portable slide 
used in Pennsylvania and New York is shown in Fig. 90. The 
timbers are three in naml>er and are made 8 feet long for ease in 
handling. Maple and birch are pref(‘rr(*d for timlH'rs, which 



- 3' ■; ti" 'j 

Fig. 90. — The 8vke.s rruiliuK Ix)g Slide. 


may lx* made from the lower grade material. 1 lH*y meet over 
the center of a plate, h'ig. tKki, which may lx* placed flat on the 
ground, or supjxirUxl on crib work wh(‘n it is neceswiry to elevate 
the .slide in order to pn*V(*nt al)rupt changes in gradt*. 1 he main 
slide timlx'rs A are made in the form of a tra|x*zoid, two lx*ing 
sawed from one rectangular piece as shown in hig. 9()h, 

A slide of this character is well adapted to conditions where 
a trailing chute can lx* used to ailvantage and is more economical 
than a pole slide because the various partx can lx* used repeatedly. 
When a slide Ls being built the materials an* brought to the 
foot of it and then dragged by honw-s to the upper end where con- 
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Btniction is in progress. When a slide is being dismantled the 
process is reversed and the timbers, as they are taken from the 
plates, are drawn down the slide to its lower terminus. Since the 
slide timbers are not spiked to. the plates they can be easily re- 
moved or put in place. 

A righ^^of-way at)out 20 feet wide is required when a team is 
used to draw th(‘ logs. This gives ample room for the slide struc- 



Fia. 91. — A Fore-rtnd-ttft «r Pole Hoad u.sed with a Road Engine. Pacific 
Coast. 


turc and for a nmway along the side of it. Tows of 1000 board 
feet have been handled at one time, and in small timber one 
team will jmt in al)out 7000 Iward feet daily on a 1-mile haul. 

On the Pacific ('oast, slides called “fore-and-aft” roads or 
“pole chutes” are used for trailing logs from yarding engines 
to a landing, when power for moving the logs is provided by a 
road engine. 

A fore-and-aft road has a trough from two to five poles wide, made 
from long straight timl)er with a minimum diameter of 10 inches. 
The ends of the jwles are beveled, fitted together and drift- 
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bolted to skids placed transversely under them at inter\^l8 of 
from 10 to 15 feet, thus providing a stable foundation. Side 
braces placed at intervals of 15 or 20 feet prevent the polee 
from spreading. The slide follows tlu‘ ground hwel except where 



P'la. 92. — A Timix'r Chute for f)rinKinK I»km down Htwf) Slopw. New 
Hampslun*. 

it crosses deep depression.s or streams, when it is supported on 
cribwork. The roads are built as straight as possible to decreaae 
the loss of engine power through friction. 

A fore-and-aft road requires from 90,000 to 120,000 board feet of 
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timber per mile according to the amount of cribbing neces- 
sary. 

Chutes also are used on the Pacific Coast as the terminus 
of a skid or pole road, where the logs are dumped into a stream, 
pond or other })ody of water. These chut(‘s have a head which 
is cross-skidded like a skid road, the “slip” or chute proper and 
the “apron” or terminus. The cross-skids at the head offer less 
friction than a |)oIe chut(‘ and enable the logs to be readily started. 
The iK)les in the chute prop(‘r are drift-bolted to heavy cross- 
stringers s(.‘t at 10-foot intervals on the upper part, and 
closer together ru'ar the bas(' where the strain is great(‘st. Side 
fwles 8('rve as fenders to kc^ep the logs in th(‘ chute. The apron 
extends out over the water, nearly parallel to the surface, in 
order to prevent the logs from striking bottom. The change 
in gradient from the slip to the apron must be gradual or the 
impa(;t of the logs against the latbT will soon destroy it. Chutes 
are used only when no other form of transport is feasible for 
even under the most favorable o|K‘rating conditions many logs 
are brokcui or damagi'd. 

In the Northeiust chut(*s similar to the one shown in Fig. 92 
are oc(*asionally built for bringing logs down steep slopes. 

Another form of rough chute us(‘d in the same n'gion is built 
as follows: A strip 5 or fi feet wide is clear(‘d down the slofx'. 
Logs are then snakc'd to a skidway at the head of tin* cl(*ared 
atrip ready to b(* sent down by gravity. The first logs that go 
down are used to fonn a crude trough of parallel logs down which 
the bulk of th(* timber pjussc's. C^hutes of this character work 
best after a heavy frost or a light snowfall. 

In parts of the Appalachian region the logs are frequently 
brought down the beds of th(* mountain streams. Where the 
grades an* steep and the l)ottom is smooth, little preparation is 
needed, but where the bed is rough, jx)les are laid lengthwise in 
the stream. The logs are stiirt(*d at the head of a cove and pass 
down the slide with great rapidity, coll(‘cting in a rough-and- 
tumble skid way at its base. Although timber is often damaged 
by brt*akage this is offset by the ch('apness of transportation. 

Hail Slides. — Slides for short-distance transfwrtation of logs 
by gravity have l)een made from steel rails mounted on suit- 
able blocking, where grades are too steep for the use of wheeled 
vehicles. Standard-sized crosstit*s, spaced 10 feet apart, ser\'e as 
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a support for the slide structure. These may l)o laid directly on 
the ground or supported on crib work if it is necessary to elevate 
them in order to avoid abrupt changes in gnide. Blocks 3 or 4 
feet long with one end beveled at an angh* of -15 d(*gre(‘s are sawed 
from crossties, and drift-bolted on top of the sills so that there 
is a space of about 24 inches In'tween the nearest |)oinf8. Two 
45-pound steel rails, spaced 10 inches center to cent(*r, arc then 
fastened with railroad spikes to the sills 1x4 ween th(' sid(‘ blocks. 
Another rail also is spikixl near the top of each sloping face of 
the side blocks. Rail joints are bractxl with angle bars, pn>})<'rly 
bolted. The advantage of this type of slide is that it can l)e 
readily moved from one site to another and can lx* instalhxl by 
the logging railroad steel-laying cn'w at a dail>' rat(‘ of from 40 
to 60 feet of slide per man. On on(‘ operation a slide of this tyjx* 
was used to lower logs from the top of a steep grade to a loading 
point along the logging railroad. The logs wen* brought to the 
slide on wagons, and unloaded on skids which slo|X‘d down from 
the upper side towards a set of dead rolhTs at tlx* head of the 
slide. The logs were pushed forward on lh(‘ rollers by haiui to 
the slide down which they moved by gravity. This type of slide 
is well adapted to moving rough logs since the projecting stubs 
do not catch on the slide. 


GRADES 

The grade is an important featun* of all slides. On trailing 
slides the grades are so low that logs will not run l»y gravity, 
and animal or other |X)wer is recjuircd to keep th(*m in motion. 
Running slides have a grade w'hich is st(X'j) (*nough to cause the 
logs to move by gravity^ 

Slides vary in gradient at difTerent point.s along the line and 
in some parts they may l)e trailing slides an<i in other sect ions rim- 
ing slides. The grade necessary to mak(‘ logs run by gravity 
depends on the characU'r and condition of the slide, the kind and 
size of the timber and whether the slide is used dry, greased or 
iced. The greater the wiught of the log the fjister its speed, hence 
large or long logs will nin on lower grades than small or short 
ones. Heavy hardwood logs will mn on lower grailes than 
most softwoods, and peeled logs will run on low'er grades than 
unpeeled ones. 

Earth slides with a 25 per cent grade may Ik» used during the 
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summer but if the grade is as low as 10 per cent they are used 
to Ixist advantage during cold weather when they can be iced. 

During the wann season, horses often are used to drag logs 
in earth slides. Sev(‘ral logs are fastened together by gralw 
into a “ turn” and a team is attached to the forward log. In cold 
weather animals can Ik? wholly or partially disjxmsed with. 

Iced timlxT slide's are most efficient and, therefore, may be 
used on the lowest grade's; those lul)rie‘at('el with skid grease 
rank n(?xt; while dry timber slieles are the le'ast efficient. 

The following table of grade's for running timber slides is from 
EurofK?an practice' 


Material truiiMportetl 

Per ceitt of graile 

Dry Hliile 

Ice sliilo 

Firewood 

20 :t5 

0 12 

CroHMtie.s. . 

30 


bogH 

15 20 

3-0 


Orade?s of 2r) |K*r e'ent are' e'onside're'd be'st for dry nmning 
timber sliele's in which large* le>gs are* te) be* handlexl, although 45 
per (K'lit may be use'el on short strt*te*he*s if the slide is built strong 
anel rigiel. The minimum graele should not be h'ss than 10 
per cent. 

Timber slide's with maximum graeles of 80 per cent and an 
avenige graele e)f (>0 pe*r e*e*nt have U'cn 0 |)<*rateel, but are not 
desirable be*cause of tin’ he*avv loss through breakage. 


ernvK.s 

Curves on sliele's mu.st be laid out with re'fe'rence to the length 
of material to be handh'd anel the size* of the* chute. Sharp 
curves are always luule'sirabh* and e'spe'cially so on stee*p pitche's 
iK'cause the wear is exeressive and logs are liable? to jump out of 
the slide. 

It is necessary on 2- and 3-pole slides to elevate the outer 
timlx^r, the amount of elevation depending on the de'gree of 
curvature, the graele and the character of material that is being 

^ lYom Forest Utilisation, by Karl Gayer. (Vol. V, “iSchlich’s Manual of 
Forestry,” p. 325.) 
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transported. A radius less ilian 200 feet is not desirable for 
any form of slide. 

OPERATION 

Running slides are more exiMiisive to o^xTate timy trailing 
ones l>ecaus(^ of their higher eonstruction and iiiaintenanee ex- 
fx^nse, and the added cost of r(‘turning to the slide tin* logs which 
have junijx'd out of it. 

Logs usually are rolled directly into slides eitluT from large 
skidwaya on which many logs are stonnl in advance of ehuting, 
or from small skidways wh(*re the logs an* sent down as they 
are yarded. In soine cast’s skidways are dis|)ensed with, the 
timlM’rs Iw’ing spread apart at the heat! of the slide* ami tile logs 
dragged ilireetly into it. 

Logs are simt down singly on ninning slide’s. Wliem a part 
or all of tlie slide* is a trailing erne* from te*n te) feirty logs are matle 
up into a turn, hut if there Is 
a [K)s.sil)ility of the leigs run- 
ning e*ven for a sliort elistane*e* 
they are not fti,ste*neHl toge‘ther. 

In making up a turn on a 
trailing sliele a leig is rolled 
from the ski<lway into the* 
slide, and is then hauled down k,„. w. Ai. • I," ll.n.k imhI for 
a loR lenpth l>y a tow horse or iiMacliinR the Tow Lino U> the 
team, so that the ni*xt log may Tune f»f Ix>gs. 
lx* rollexl in. Both are* then 

movexl alu’ad for anotiier log length hy attjiching the tow 
line to the n’ar of thei hist log. The proee’ss is refx*at/e*d until 
a turn is made* up. The ti*am is the*n hitehenj to a chain or rope? 
from 30 to 50 f(*et long, at the end of which is an “ L” hexjk, 
swamp hex>k, grab h<x»k or “jay grab." The hex)k is then atlach(*d 
to the last log and the tow is .startl’d for the* landing, and if the log« 
lx*gin to run in the slide it may fx* readily de*tae*hed. The logs 
are dragge’d to the larnling, or until the* grade lx*com(*« sufficient 
for them to run, wh(*reuix)n the tow is sbirtexl down the slide 
and the team returns to the head for more logs. The tow is 
picked up by another team on the first “dead " stretch and dragged 
to the next running portion of the slide. 

Caterpillar tractor * draft has been sulxitituted succi^ssfully 
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for animal draft both in the Northeast and in the West. 
Machines as small as the 2-ton and as large as the 10-ton 
class have Ixjen used. They possess a<l vantages over animals 
on long hauls, l>oth Ixjcause of th(‘ir greater average speed and 
becau8(^ ^liey do not mire as !)adly as horses on l)ad lx)ttom. 
On a 1-mile haul in eastern Oregon, a 10-ton caterpillar tractor 
has made from twelve to sixt(‘en tri|)8 pcT day, hauling about 
3600 l)oard feet per trip, doing work which formerly required 
six teams. 

During the summer season the “slow” stretches of a slide are 
wat<‘red, or are greased with skid grease or crude |)etroleum to 



Fia. 94. — Two Common Forms of ( J(M)st'-no<?ks used for elieckinK (he Speed 
of Logs on Heavy (imdos, and the Mwincr of placing them in the Slide 
Timbers. 


reduce friction. During tlu* cold season such stn'tches are 
iced by throwing wat(T on them at night. If the stretch is 
short and the water is close at hand it may be |wured on with a 
bucket, otherwise a barnd is used in which two holes are bored 
in one end, one hole being over each slide stick. The barrel is 
then fifled with water and lowered down the slide during the 
night. 

On steep slopes where logs run fast and are apt to leave the 
slide, several devices are used to check the speed. A common 
one is a “goose-neck” or “scotch” made from IJ- or 2-inch 
round or squart^ iron fashioiuHi as shown in Fig. 94a and 6. 
It is placed in a hole bored through a slide timU'r and the prong 
digs into the logs as they pass over it and their progress is 
retarded. Logs will leave the slide unless the goose-necks are 



TIMBER SLIDES AND CHUTES 273 

transported. A radius less ilian 200 feet is not desirable for 
any form of slide. 

OPERATION 

Running slides are more exiMiisive to o^xTate timy trailing 
ones l>ecaus(^ of their higher eonstruction and iiiaintenanee ex- 
fx^nse, and the added cost of r(‘turning to the slide tin* logs which 
have junijx'd out of it. 

Logs usually are rolled directly into slides eitluT from large 
skidwaya on which many logs are stonnl in advance of ehuting, 
or from small skidways wh(*re the logs an* sent down as they 
are yarded. In soine cast’s skidways are dis|)ensed with, the 
timlM’rs Iw’ing spread apart at the heat! of the slide* ami tile logs 
dragged ilireetly into it. 

Logs are simt down singly on ninning slide’s. Wliem a part 
or all of tlie slide* is a trailing erne* from te*n te) feirty logs are matle 
up into a turn, hut if there Is 
a [K)s.sil)ility of the leigs run- 
ning e*ven for a sliort elistane*e* 
they are not fti,ste*neHl toge‘ther. 

In making up a turn on a 
trailing sliele a leig is rolled 
from the ski<lway into the* 
slide, and is then hauled down k,„. w. Ai. • I," ll.n.k imhI for 
a loR lenpth l>y a tow horse or iiMacliinR the Tow Lino U> the 
team, so that the ni*xt log may Tune f»f Ix>gs. 
lx* rollexl in. Both are* then 

movexl alu’ad for anotiier log length hy attjiching the tow 
line to the n’ar of thei hist log. The proee’ss is refx*at/e*d until 
a turn is made* up. The ti*am is the*n hitehenj to a chain or rope? 
from 30 to 50 f(*et long, at the end of which is an “ L” hexjk, 
swamp hex>k, grab h<x»k or “jay grab." The hex)k is then atlach(*d 
to the last log and the tow is .startl’d for the* landing, and if the log« 
lx*gin to run in the slide it may fx* readily de*tae*hed. The logs 
are dragge’d to the larnling, or until the* grade lx*com(*« sufficient 
for them to run, wh(*reuix)n the tow is sbirtexl down the slide 
and the team returns to the head for more logs. The tow is 
picked up by another team on the first “dead " stretch and dragged 
to the next running portion of the slide. 

Caterpillar tractor * draft has been sulxitituted succi^ssfully 
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diagonally through the block to the upper rear end.^ The slide 
timbers were spaced 5 inches apart and the cable ran in this 
space underneath the turn of logs. An automatic dump was 
installed at the foot of the slide by cutting a rectangular section 
15 by 60 inches in size from the slide timbers.'^ A turn of logs 
was mad# up at the head of the slide behind the hold-back block 



Adnptnl frnm Thr Timh^rnutn. 

Fio. 95. — A Snubbing Device for lowering Logs down a Chute. 

and then lowered by gravity, the speed being contrf)lled by 
means of a friction brake. When the hold-l)ack block reach(»d 
the automatic dump the pressure of the logs l)ehind it caused 
it to turn downward into the slot in the slide and the logs passed 
over it. The friction was then thrown into gear and Jts the drum 
reeled in the cable the hold-back block was pulled up to the head 
‘ See Fig. 96o. • See Fig. 9^. 
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of the slide. A round trip was made in S minutes, from 1500 
to 2500 board feet Ixung lowered at one time. Two men were 
required to operate this system, one to roll logs into the chute 
and the other to manipulate the drum. 

Seveml sli(l(‘ tenders are re<|uired to keep slides gn'asixl and 
watere<l, adjust goose-necks and make rt‘pairs. As general 
rule, several kinds and sizes of logs are nm indiseriminately 
during the day, and it is necessary to use gooscMU'cks on large 
logs and to remove tlaan for the slower running small logs. Where 
logs have jumped out, lalK)r(‘r8 are n‘(piirt‘d to return them to 
the slide. This is done by building an imj)rovihUMl chute from the 
ground to the slide, an<l dragging the logs up with a t(‘am and 
tow lin(‘, or by rolling the logs up by hand on spiktal skids. This 
work is done after the sciuson’s sliding has Inaai comphded. 


Slid(‘s vary greatly in cost depending on th(‘ir cliaracter, the 
amount of cribbing re(juir(‘d, the mmd>cr of curves, the s(‘ason 
of the y(*ar in which th(‘y are built and the (dliciency of the lal>or. 

Running slides are the most (‘X|)(*nsiv(‘ fonn to construct, 
bt*causi‘ they must be built stronger and more' rigid than other 
forms. Curves require about on(‘-third more lalwr to build than 
straight stndrhes. Slides constnict(‘d during the winter cost 
about 25 per cent more to build than during warm weather and 
are often troubh'sonu* in the spring when the frost leaves the 
ground. 
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CHAPTER XVII 
FOREST RAILROADS 


POLE ROADS 

Pole roads wltp formerly used by lumbermen because the 
material for construction could be secured on the opt^ration at 
no exjM'nsci except for lal>or and stumpage but they are primitive 
in character and are now seldom used except on an occasional 
small op<?ration whcTe sawed wooden rails or steel rails cannot 
1 h^ secured at rea8onal)le cost. Animals are used as draft |X)wer, 
although on down grades the cars may descend by gravity under 
(control of a brakeman. Pole roads are seldom built for dis- 
taiuies gr(‘ater than from 2 to miles. 

A 25-foot right-of-way is required from which all brush must 
Iw removed and stumps grubbed out or cut level with the ground. 
The grade is then established. Turnouts for returning teams 
are provided at intervals of from i to 3 of a mile. On a track 
of this character, ascending grades greatly decrease tlui hauling 
ability of animals. The maximum grade for loaded cars hauled 
l>y two animals is 1.5 per cent. Where eight horses are used 
trams with 15 per cent iiscending grades on the route to the woods 
and 3 [mt cent iuscending grades for loaded cars en route to the 
mill have lanm used successfully. 

3'h(* roads hav(' a gauge of 5 or 6 feet, and the rails are long, 
straight |x)les from 0 to 12 inches in diameter, with as littl(‘ 
ta|KT as can be secured. They are hewed on the inner face to 
rcdiKH' friction on the wdietd flange and are laid with the 
butts all in one direction, the top of one pole Ixdng la|>-jointed 
to the butt of the following one. When they are not of the 
saiqe size at the joint they are hewed down until the car wheels 
<’an ptiss over them readily. 

On a hard lK)ttom the poles are laid directly on the ground 
and arc lialhisted to make an even track. They are braced 
at frequent intervals by stakes driven close to them on the out- 
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side. At curves where the track is likely to spread, braces are 
placed between the rails and also lx‘twt*en the outer rail and trees 
or stumps. Poles are held together at the laf)-joints and fastened 
to the cross-skids by means of wooilen t ix^enails from li to 2 inches 
in diameter, which are (lriv(‘n into the grouml through a hole Iwred 
in the pole and skid. Cross-skids arc‘ uscxi only on soft ground 




I'haUtorajth hy //. R. McMillan. 

Fk;. — A Polo Tram-roiid for Siiinmor ITho, The poloH are removed 
(luring the winter and the right-of-way uwd rh a uled ron<J. Idaho. 

and are spaced from 6 to S fetd apart. They are short round 
blocks placed und(‘r the rails but they do not extend across the 
track as they would interfere with the foothold of the draft 
animals. 

A crew for building a fK)le road coinpris(*8 six men and one 
team. When the poles can l>e obtainc^d along the right-of-way 
a crew will cut and iKsd the necessary onc« and build 500 feet of 
straight track daily. C'urves require about one-third more labor 
tb^ straight track. ’ 
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The rnaintonanco of a pole road is low. The chief items aside 
from the occasional replacement of a pole, are the removal of 
splinters from the rails, usually with a spade, and greasing the 
rails with skid grease. One man can maintain 2 miles of track 
on half time. 

The cars are built with a heavy framework of sawed timbers 
mounted on four wh(‘els, (‘ach of which is al)out 42 inches in 




l^hotiH/rnph hy U. H. McMillan. 

Fio. 97. — A Gar us<*d on a Polo Tram-road. Tho capacity of this car is 
approximately 1400 Ixiard feet. Idaho. 


diameter with a slightly concave face, a 4-inch flange on the inner 
side and a 2-inch flange on the outer. Each wheel turns on a 
2-inch fixed axle provi<le(l with a side play of 0 inches so that the 
whe(4s can adjust themselves to the inecpialities of the rail and 
the unev(‘n gauge. 

The bunks are 10 feet long and from 10 to 12 feet apart. A 
reach which passes through the body of the car and projects 2J 
feet beyond the bunks serves as a ix)int of attaehment for the 
draft power. 

Gars of this character drawn by two horses will carry 1400 
board feet per load. A team will haul loaded cars from 8 to 10 
miles daily. * , 
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On an Idaho pole tram miles in length, two horses hauled 
from 7500 to 9000 l)oard feet daily, each car load containing 
approximately ItKK) feet. On the Pacific Coast a team of eight 
horses hauled 20, (KX) feet daily on a IJ-niile tram road, each 
car averaging 5(KK) feet. 

Two horses an* commonly u.s(h1 although on the Pacific Coast 
as many as eight are employed on some of the roads. 

Light geared locoiiiotiv(‘s have lx*en us(‘d to a lirnitetl extent 
but they are not adapted to this type of rail. 

SmiNGER ROADS 

The stringer road soon .supersedcMl the pole road on oj)erationB 
where a sawmill wa.s available for sawing rails. 

The early stringer roads were ofM‘rat(*d by animal fwwer but 
light gear(‘d locomotives or motor trucks are now used almost 
exclusiv<*ly exce[)t for stocking very small mills. 

Stringer roads have a greater capacity than pole roads and 
may be used to stock a single-band mill. Th(‘y are employed 
chiefly on op(‘rations where suitabh* hardwoods are abundant for 
rails, where the ojxTation is remote and the cost of transporting 
stt el rails is excessive, and wh(‘n the l(*ngth of haul is comparative- 
ly short and the daily output limited. Such conditions exist in 
the hardwood region of the Appalachian mountains where thia 
type of road is common. 

The (li.sad vantages of a stringer road as compared with steel- 
railroads are that the rails b<*come soft and wear out rapidly in 
rainy and w(*t w(*ather; wheel flanges climb wfKxIen rails more 
reaclily than steel; the cost of repairs and materials for a year's 
oj)eration will largely meet the first cost of stei*l rails; and the 
road is alwut 75 |X'r cent le.ss efficient. 

The right-of-way for a stringer road must Ik* carefully gra<icd 
and crib bridges or trestles l»uilt where necessary. The grades 
should not exceed 3 per cent on the main line and 8 per cent 
on spurs. The preparation of the roadl)ed is as expensive aa 
for a narrow-gauge steel road, the only saving effected l>eing 
the original cost of rails. 

A stringer road 3 or 4 miles in length is limited in capacity to 
40,000 or 50,000 l>oard feet of logs per day. 

The rails are 6 by 6 inches in size and are composed of two 
sawed pieces, each 3 by 6 inches, placed one on top of the other. 
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They are fastened to the cross ties and to each other by wire 
spikes. The top rail must he of some wood that will not splinter 
readily, such as l)e(?eh and hard maple. Sometimes the rail is 
also covered with strap iron to prevent wear. The lower rail 
may be mad(‘ of an inferior grade of timber such as wormy oak. 

1'hc rails are spiked to round crossties from 8 to 12 inches in 
diameter and 7 feet long, which are cut along the track and are 



Fio. 98. — A Stringer Itoud in tlic Ai)pnlH('hinri Mountain Hrpon. 

spaced from IS to 24 inches apart on main lines, and from 24 to 
30 inches on spurs. I’he gauge is or 4 feet. 

The cost of maintenance of a stringer road in constant use is 
higli because the rails sliver badly and bn'ak. re(|uiring such 
frequent repairs after the first six months that the road must l>e 
practically rebuilt in two years. 

The cost of constructing stringer roads, exclusive of the value 
of the timb(T used, ranges between $800 and $1200 p(T mile, 
but if many bridge's are required the cost is higher. 

Geared locomotivi's are lused, the weights var>Mng from twenty- 
five to thirty tons on main lines and from fiftc'en to seventeen 
tons on spurs. Larger ones are too heavy for a wooden track. 

A light-weight, 2-tnick, 8-wheeled skeleton car is preferred for 
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thcso roads. The whin^ls an* 20 or 24 inches in diameter with a 
6-inch tn'ad which hel|)s to keep them on the tracks when* the 
gauge is too wide. Cars of this chanicttT, huilt for handling loga 
up to 20 feet in length, are from 22 to 24 ft‘et long with bunks 
7J or 8 feet wide, and an‘ (MpiipfX'd with harnlbrakes. Each 
car weighs al>out 2 tons, has a rated capacity of from 15,000 
to 20, (KX) |K)unds weight and usually carries fnuu l(KX) to 1200 
l>oar(l fe(‘t of logs. 

A more simple type* of .stringer road for use with motor tnicks 
ha.s be(‘n used succes.sfully in tlu* South (hiring tin* last few y(*ar«, 
The track consists of d- by 4-inch wood(‘n rails spikiul on 2- by 
8-inch stringers plac(*d on tin* ground, (^rosstii's an* not ujkhI 
to supi^ort the track. In one case, |X)wer was furnishiMl by a 
2J-ton motor truck with doubl(‘-flang(‘d Ht(‘el tir(*s, which 
pull(‘d a two-wh(‘eled trailer. The latter had doubl(‘-flang(*d 
steel tir(‘s and the wht‘els were mounted on lixf'd axl(‘S which 
permitt(Ml a sidi* play of .sev(‘nil inch(*s. This (*(|uipm(*nt carried 
from 10(X) to irXK) board feet |)er load, and a round trip of f 
mile was mad(* in from 20 to 30 inimit<*s. 

STKKL-R.\IL HOADS 

The suct*e.ssful use of steel-rail logging roads lM‘gan in 1876, 
when Scott Ch‘rrish, a logger in southi'rn Michigan, built a 
railroad for transporting logs from Lake Ceorge to the Muskegon 
River down which they wen* driven to the mill. 

Rail transport is gaining in fjivor in all sections of the country 
and with high stumpage values will become the j)r(*ferred form 
of transport except wla re conditir>ns are esfx’cially favorabh* for 
motor tmek trans|)ort or for Hoating and rafting. The only 
region in which their use is not ext(*nKiv(‘ is in the New England 
States where water transjxirtation has f)('(*n tin* custom for y(*ar«, 
due chiefly to the fact that many of the UK'rcliantable species 
will float. The region also is traverH(‘d by num(*rous streams 
and trunk lines have not tH*netrat(*d tin* fort'st regions to any 
extent. 

Advantages of Railroad Transportation 

(1) Accessibility. Railroads have made large areas of timber 
accessible which otherwdsr* could not Ik* logged because of the 
lafk of streams for floating logs, or the alisence of suitable manu- 
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facturing sites and shipping facilities on the natural water out- 
lets. 

(2) Independence of climatic conditions, llail transport ren- 
ders a logger practically free from climatic influences since he 
is not d(?pc*ndent on a snowfall to furnish a l)ottom for hauling, 
or on floo*(l waters to float his logs. This enables him to of>erate 
throughout the year, with possible short interruptions due to 
heavy rainfall or snowfall. 

(3) Market conditions. The use of railroad transport does 
not force the manufacturer to anticipate market conditions 
months in advance, because logs can be cut and hauled to the mill 
on short notice and special requirements for long timbers or for 
a heavy cut can be readily met. The plant can be closed during 
dull market ^wriods without carrying on hand a large quantity of 
logs in the forest, subject to damage from fire, insects, and sap- 
stain. The operator can turn over his money at frequent in- 
tervals and need not invest a large sum in advance* in logging 
expenses. 

(4) Utilization of harelwoods. The* logger is able to bring 
out all species. This reelucevs logging expe'iise, because* of the 
heavier stand per acre secured. 

(5) No loss of logs in transport. 

(6) Clean logs. Rail transport lanels the* logs at their de*sti- 
nation free from gravel, sanel, iron anel othe‘r fore'ign matter. A 
hartlwood manufacturer operating on one* of the* large* rivers e*sti- 
mates that cle'an logs can be mamifacture*d 1.^) ce*nts pe*r thousand 
cheaper because of the saving in saws, saw-filing exix'nse and 
lost time on the part of sawmill lal>or. This saving is very 
appreciable in large plants. The value* e)f some* harelwooels, such 
as basswood for cooperage stock and birch for sjwx)! stock, Ls 
strongly influenced by the brightness of the wood, anel even 
though such species can be floated their value Ls e)ften reduced 
by ex^x)sure to w(*ather and water. 

Railroads for logging pur|K)ses can usually be constructed 
much cheapt*r than trunk road.s b<*cause higher grades and sharper 
curves can l>e used and also Iwcause the roadb(*el need not 
always be placed in first-class condition to elo satisfactory work. 
In a rough region, however, the initial e.\i)ense is great and 
the cost may he prohibitive if many miles of road must be con- 
structed to reach a tract. Under normal circumstances, rail- 
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roads are chiefly a<lapte(! to large operations since the construc- 
tion charge must he (listribuUnl over a large tonnagt' if th(‘ cost 
per thousand l)oard fc'ct of ti!iilH*r handlcil is to he kept within 
reasonable limits. 


(ilOK'K OK CAIK^K « 

The choic(' of a ruirmw- or standanbgaugc' road for logging 
opfTations should be governed by the size of tin* ofH'ration, the 
toix)graphy, the amount of capital available' for ifive'stnu'nt, the 
initial cost of (‘onstniction ami (siuipnu'nt and also by the* cost 
of ojM'ration, l)ecause the* increas(*d construction cost of a stand- 
ard-gauge' may be more than compensated by a re'ducc'd o|H‘rating 
charge*. 

Narrow-gauge* roads can be e'onstructesi chea|)(*r t han stnnelard- 
gaiige* bccau.se* (1) the width e)f e*uts and fills is less; (2) sharrx,er 
curve's* can 1 h’ use'd b(‘e*au.se of the* shorter whe*e*l-base‘ of 
loe'omotive's and cars; (3) the cost of track laying is h'ss jx'r mile 
owing to the* use e)f lighter rails and tie's; (I) the* initial e*x|K‘nfle 
for rolling stoe'k and motive* |K)we*r is not sf) gre'at. 

There is little dilTen'iice in the co.st of tre'sth's aiiel other timl)<‘r 
work ff»r narrow- and standarel-gauge* roads. A nairow-gauge 
road is desirable* for a limite*d output in a rough re*gion Ix'cause 
the (*ost may be one-third le’.ss than that of a standard-gauge. 
It the*n‘forc apfx'als to loggers with limite*<l funds. It is also 
desirable* in light or scatb'nsi stands when* the* track miist l)e 
move*d froeiue*ntly. On soft bottom the* track is i*asier to keep 
in oix'rating condition owing to the* lighter eepiipment uses! and 
the* smalle*r loaels haiileel. 

Where a large* tonnage is handleel, stanelarel-gauge roada are 
more e'f'onomical to ope*rate Iwcause* large'r locomotive's and cars 
can be iLseel ami the co.Ht of ofx'rafion p<‘r thousanej lx)ard fea.*t for 
wage's, fu(*l. oil and re pairs for the he*avier loeomoti\eH and cars 
W'ill be h'.ss Ix'e'ause of ine*reax(‘d hauling capacity. 

Standarel-gauge is also de-sirable Iwcause* trunk-line cars may 
lx* o|x*rate*el e»ver the logging road. 'I'hiH is a gre'at advantage 
where* logs, pulpwexxl, tanbark and other feire'st prexiucta are 
to be shipix'd to outsiele fx>intx, since* e-ars can lx* loaeled in the 
forest and hauleel to elestination without rcle)ading. 

‘ Ceirves as high as TiO ejegrecs have tieen negotiateel by narrow-gauge geared 
locomotivew but a lower dggrec ia deairabic for eflicient work. 
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RIGHTS-OF-WAY 

The right of loggers to build railroads across the lands of others 
is not recognized by the courts except where the roads have been 
chartered by the S^tate. In the latter case the right of Eminent 
Domain is granted, and a line can be forced across foreign hold- 
ings by condcannation proceedings and the payment of just com- 
pensation to the owner.^ 

Many logging roads are not incorporated because the route 
does not tap a section in which any tonnage, other than that 
of the owners, originates. Further the incoriwration of the 
road 8ul>jects it to regulations governing the hours of labor for 
train crews, use of air brak<*8, height of draw ba!*8 on the equip- 
ment, filing of tariffs, and the submission of reports to the 
State llailroad Commission. 

Chartered roads must l)e prepared to handle freight and pas- 
senger traffic, and many logging companies do not feel justi- 
fied in maintaining the necessary equipment for this purpose, 
especially since the handling of outside traffic at times interferes 
with the ojKTation of logging trains. 

Where the owner of a non-chartered road dt'sires a right-of- 
way across the' profx'rty of another the land may lx* l)ought at 
private sale, although this course is .seldom desirabh* unless the 
road is ultimately to Iwcome a “conmion carrier,” inasmuch as a 
narrow strip of proixTty is of little value to the owner and is 
difficult to sell at the conclusion of logging oi)oratiorjs. The 
more fre(]uent practice is to lease laiid for a right-of-way for a 
period sufficient to permit the removal of timber. Such leases 
can usually be secured on terms .satisfactory to all parties, al- 
though exorbitant rental is sometimes dernandetl, when the 
topography compels the location of the road within restricted 
limits, such as in a narrow valley. 

When timber rights are purchased without the fee to the land, 
the contract of sale should sjx'cify that the purchaser has the 
right to construct such roads as are necessary to secure the 

^ In the case of Healy Lun\l)cr Co. vs. Morris, 33 Washington 490, the 
Court heUI that a logging company performing no public function was without 
power to condemn a way for a logging railroad, notwithstanding the legislature 
had puqiorted to confer on it that pow'er. The state constitution grants the 
right to take private property only for private ways of necessity and, therefore, 
such necessity must be proved. 
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timber. Even if such a stipulation is not made, some courts' 
have ruled that a sale, or Rrant of standing: trees implic^s a riftht 
of access and the use of the land for the purpose of cutting the 
timber and afU'nvartls removing: the logs. Unless some sjx'cific 
date is mentiontHi on whioli tl»ese rights terminate', th(‘ buyer is 
entitled to a “reasimable time” for removal of the tiifdH*r. In 
case of litigation the length of time covered by the contract is 
decided by tlie courts after consideration of the sjx'cific case. 
The use of a strif) of land as a right-of-way for a logging railroad by 
and with tin* consent of the owner does not give the logger the 
IXTinanent use of such pro|H*rty unh‘s.s tluTt^ has Ixaai a specific 
grant by tin* land owikt, or unless the mad bed has Ixaui in use? 
for a iXTiod long (^nough to (‘stablish a legal right to it l)y adverse 
|X)88(‘8sion.’ 


IXX'ATION 

The location of the main line of a logging railroad is of great 
importanc(‘, for the engineer must pr<‘8erv(‘ a pro|)er balance 
betw(‘en the cost of construction and th(‘ maintenance and 
o|x*rating charg(‘s. He must (rhwse betw(*<*n an exixnsive road- 
Ih< 1 with low grades and (‘iusy curves, or a clu^aper madbed with 
increasf'd maintenance and ojK'rating ex|x*ns<'s. 

(1) Hoads in a rolling or rough region usually enter the tract 
at the lowest |K)int and follow natural drairjage, b<*cause it often 
affords the U^st grade out of the rc'gion and the operator can 
bring his timber to th(‘ tnain !im‘ on a down grade. Hoadbeds 
along natural drainage* should be* placed alK)ve high-water mark 
when f)ossibl(*, although on roads which are to be used only 
for a short ixriod, it may be cheaixT to buihl near the stream and 
suffer a f<*w washouts rather than incur a v(Ty heavy construc- 
tion exptmse. 

(2) The shortest possible route is desirable, but it is better 
to increase the length of line if heavy cuts, fills, and bridge and 
trestle construction can be avoided, 

(3) “Velocity’’ grades am oft(*n used to a<lvantage in crossing 
“draws” or depressions but they are feasible only on straight 

* See a deriwon of the Supreme Court of Tennewee. Varmn v«. Three 
States Lumlier Company fTenn.). 09 Southwestern Reporter, 320. 1902. 

• See Brandon vs. Umpqua Lumtjer and Timber C/O. 146 Pacific Reporter 
46. 1915. 
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track, for it is dangerous to run trains at high speed on a curved 
track which has a descending grade. In addition to their in- 
fluence on the hauling ability of a locomotive, steep pitches 
are a disadvantage on a road because the track tends to work 
towards ^the lower levels and not only is the expense of main- 
tenance greater than for a fairly level road but also the danger 
of wrecks is increased. 

(4) Where logging railroads must cross ridges or ascend or 
descend very steep grades in a short distance, “switch backs “ 
are preferable to doubling back with a curve since the latter 
method often necessitates a heavier construction exi)ense. Switch 
backs and incjlines often are the only means at hand for securing 
tirnlxT from elevations above or Ixdow the main line. 

(5) Grades should not (‘xceed 3 ix*r cent and curves should 
not exceed 12 d(‘grees on roads that are to be used for several 
years and ovt^r which a large amount of timber is to lx* hauled, 
although in a rough region these figures are often increased in 
pra(;tice. 

Ix)cation in a region without marked topographical relief, such 
as the flat pineries or the cypress swamps of th(‘ South, pn'sents 
no special difficulties. The main object is to bring th(' railroad 
to the timber by the shortest and (dieapest route. The con- 
struction cost is low on dry lands in th<*s(‘ r(‘gions, because only 
limited (piantities of material, chiefly earth, must l)e moved to 
make the roadbc'd. Whert‘ swamps are cross(‘d piling is used 
and numerous bridges or trestles may be nxpiired, but even here 
the cast per mile is less than the average in a mountainous region. 

In the flat and gently rolling regions of th(' South the main 
lines often ar(‘ located by the woods fonanan, although in many 
cases, engineers could be employed to advantage. In a rolling 
or rough country, location presents difficult prol)lems, because 
roa<ls must bt‘ confined chiefly to natural drainage and often the 
oidy means of ac'cess to timber is over a route re(iuiring heavy cuts 
and fills and exix'nsive bridge and trestle construction. The loca- 
tion of logging railroads in a rough region should l>e done by a 
location engineer who is an expert logger. Good railroad engineers 
without logging experience are usually a failure at logging rail- 
road work because they are not able to subordinate some of their 
ideals regarding standard railroad construction to the demands 
of practical logging. Some companies have suflScient work to 
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furnish continuous employment for logging engineers while otliers 
secure their services only when need(Hl. 

Spur lines are locaUni with less care than tlie main lines for 
they are shorter and of cheafKT const met ion, since t hey are 
to l)e us(‘d only for a l)ricf |x*riod and a limited amount tf tiinlx'r 
is to come out over them. They should follow natural drainage 
in order to provide a down-haul for animal logging, but if power 
skidders are used the roads may In* plactni on high gix)und and 
the logs dnigged up gradt', as it is often cla'a^HT t^) construct 
and maintain a road on the higher ground, the skitlding machine 
will bring logs up gnidc* Jis easily as ilown, and th(‘ logs do not 
ac(juire momentum and foul the cable, or catch so n'adily Ix'hind 
8tumj)8 or d<^bris. 

In fairly lev(‘l regions, where animals an* used for logging, 
spurs are preferably locat(‘d so that the maximum haul from any 
part of the otxration will not exceed \ of a mih*, <*xcept for small 
isolated tracts, which do not warrant the exix*ns(‘ of building a 
railroad to them. Where a snaking sysU'm is us<‘d and the aim 
is to log all parts of the tract by this system, spurs should be plac(‘d 
approximately parallel to each other and from 1200 to 11)00 feet 
apart, for the maximum etficient radius of tin* machine does not 
exceed 8(X) fe<*t. In cypress and other for(*sts where tin* area is 
logg(‘d by the cableway system, the spurs an* placed paralh‘1 and 
from 1200 to 1400 feet apart. On the West ('oiist, overhead 
systems oft<*n Of)(*rate for distance's of from HXX) to 12tX) f(*et 
from either side of the railroad. In mountainous se'ctions spur 
roads follow main and s<*eondary drainage*. Distance's greaU*r 
than 30(X) fe*et are* not consielcred eie-sirable* for ove*rhe*ad skidding 
syste'ins altliOUgh the sbans may 1 h* as long eis 4(XX) fe*et, when 
the stand is light or railnxwl constnjetion ce>sts are* tx)o high fe)r 
the amount of timlK*r .se*cure‘el. On the Pacific ( ojist some ope*ra- 
tors builei their spur road.s to the yanling engine's. Where spur 
construction is costly the logs may be* brought te> the main line* 
by road engines, swing donkeys, slieles or fiume*8. In the Appala- 
chian region spur e*onstruction is limiteei, and railroads are con- 
fined to the larger branche*« of the 8tre*ams. 

The graeles and curves permissible on spurs are greater than 
on main lines because a slow speed is maintained, and lighter 
motive power is used. For the sake of efficiency and safety it 
is always desirable to Seep grades and curves as low as possible, 
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although short spurs may have ascending grades as high as 6 
per cent for loaded cars, and from 8 to 10 per cent for empty ones, 
and curves as high as 40 degrees, although they should not exceed 
15 degrees under average conditions, 

Gearfrl locomotives, only, arc suitable for steep grades and 
sharp curves. The short wheel base permits the locomotive to 
make sharp turns, and increased power is secured through the 
gearing. However, on steep grades and sharp curves a geared 
locomotive can haul only a few cars at one time. 

Methods of Location. — Main line location is preceded by re- 
connaissance work which enaldes the engineer or logger to de- 
termine the problems which confront him and to select one or 
more feasible routes. In this work a topographic map is very 
helpful and is now considered an essential part of the equipment 
of an operator in a rolling or rough region. Such maps may be 
prepared in connection with a timber cruise, but if not available 
previous to railroad location they arc prepared in connection with 
reconnaissance. Contour intervals varying from 10 to 50 feet 
are used depending on the accuracy recpiired and the roughness 
of the country. Relative differences in elevation are of more 
importance than absolute differences, because the logger is chiefly 
interested in the location and height of ridges, degree of slope, 
width of valley bottoms, size and character of stre^ams, and like 
factors which have an influence on cheap railroad construction. 
There is no standard metho<l in use by (‘ngiiu'ers for collecting 
data for the preparation of tojX)graphic mai)s. The aneroid 
barometer, hand h'vel and pock(‘t compiiss may be the only 
instruments used, although control |X)ints lx>th for distance and 
elevation may be (‘stablLshed by chained compiiss or tran.sit lines 
and a line of “Y” levels run along section or other lines. One 
method used by a western logging engineer on his reconnaissance 
survey, preliminary to location, is to run out and blaze all section 
lines; determine distance's by pacing, which are checked on quarter- 
section and section corners; and secure elevations by means of 
an aneroid barometer. A rough topographic map is prepared 
from this dabi and furnishes a basis for the preliminary location. 

Having roughly determined the route of the road, the pre- 
liminary lo('ation follows. The engineer is aided in this work by 
one or two rod men and two or more axmen, dep<‘nding on the 
density of brush along the route. When* an expensive road .is to 
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be built, engineers recommend the use of a transit in preliminary 
work, because* of the accuracy dcinandtHl in final results. Some 
use a railroad coin^mss and a hand level of the Abney ty|x* both 
for main lines and spurs. In a fairly level c^ountry the railroad 
compass will meet all needs, in fact some find a small staff wm- 
pass ample. • 

The engineer, having travehnl over the projwsed route one or 
more times and knowing the pn)l)lem.s to he solved, loeat<*s a line 
of tangents ami sets stakes marked with the station number, at 
100-foot interv’als along the right-of-way. As the line pro- 
gre8s<‘8, the engineer, l>y trial, selects the |>oints which will kt'cp 
his grades and curves within the limits s<‘l for fh(‘ line. Several 
trial lines may be ni*e(‘ssfiry to secim* a satisfactory gnide. 

On spur lines in a rough n*gion and on main lim\s in a fairly 
level region, the preliminary survey is disis*ns('d with. A rail- 
road conipjis.s or a l)Ox compass is oftem used in liiat of a transit, 
and in many sections tin* woods foreman or su|X'rintendent 
replaces the engiiuMT. 

A common tnethod in the pineries of the South is to locate a 
line of tangents by the use of three fi-foot straight pickets, along 
which the locator sights, placing center stakes at KXbfoot in- 
tervals. 

The final location of th<‘ lim* of tangents is followed by the 
location of curves. I^)ggers hav(‘ a number of rul(*-of-thumb 
methods of locating curves, which, although somewhat inaccurate, 
are siitisfactory for railmails where a higli (l(‘gre(‘ of (‘ngineering 
ability is not demanded. Many who u.se nde-of-thurnb rnethcKis 
detennine the? deflection angh* by eye and lay off trial curves, 
persi.sting until they fijid one which will connect their two tan- 
gents. Several methods are in general u.h(‘ by logging engineers 
for la>dng out curve.s on logging roads, among them the tangent- 
offset methml; offsets from chords productnl, the field man using 
a table of offsets for a given degree* of curvature; by computing 
in the office from a plotted traverse* the offwfs from stations on 
a line of tangents followed by field location; and by the use of 
a tran.sit or compass to lay off stations on a curve by means of 
deflection angles. 

On main line work in a rough rc*gion, the location survey is 
followed by a line of levels which furnish data for a profile map 
on which the *‘elevatipn of grade"' is shown. This is preliminaiy 
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to making an estimate of the cost of moving earth and rock. 
The cubic yardage is computed from cross sections* taken along 
the proposed grade at each station on level or fairly level ground, 
and at every fwint where there is a decided change in the con- 
figuration of the surface. 

• 
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CHAPTER XVIII 
RAILROAD CONSTRUCTION 



Tho const met ion of the roa<llM‘(l fora railroad usually 

precedes logging hy a few w<*eks, although it may Ih' several 
months or a yi‘ar in a<lvance which is an advantage hccaiise the 
roadl)ed has an op|)ortunity to settl(‘ lK*fon‘ th(' steel is laid and 
the road ojx'rated. This gives a more stahh* track and one that 
Ls chea|XT to maintain. In regions sul)j(*ct to la^avy rainfall 
and where the ejirth wash<‘s hadly, this practice is not desirable 
since the roadlxal will suffer through erosion. 

CLKAUINMi TIIK KKUIT-OF-WA Y 

IVvious to starting the grading of tlu^ right -of-wivy, it is 
ne<‘essar>' to cut and nunove the standing timber, brush and 
stumix? which will iritcfcre with the madlx^d. This work often is 
done l)y contract at a stat(‘d price |kt acre, with or without an 
additional payment for all nuTchantablc saw logs cut. 

Main line rigids-of-way an* generally cut 100 feed wide in order 
to prevent th<‘ track fnan being covered with “down timlxT” 
during wind storms. On spur roa<ls the right-of-way is fmm 18 
to 50 feet wide*. In the South, however, rights-r)f-way for spurs 
often are madi* 120 feet wide in order to provide skidway space 
on each side of the track. The right-of-way (’n*w fells th<‘ timlxT, 
removes the stumj)s from tla* roadlx'd, if necessary, and cuts 
the bnish from the skidway sito. The timlxT adjacent to the 
roadlxxl usually Is not felled until the surrounding an‘a is loggwl, 
liecause in.sects seriously damage f<‘lled timlxT that remains in 
the forest during th<* warm months. Whvu the skidway sit(*H 
are cleared by the .skidding cr(‘W the cost is greater than when it 
is done by a sjx'cial crew l)oth IxTause of the enforced idleness 
of the U'a'ms and the low <‘fficicncy of teamsters when p(irforming 
swamping work which is usually dist4isteful to them. 

The timlxr cut from a rightof-way may lx* uwxl for saw 
logs, culverts, trestles, bridges, corduroy and for filling in low 
place's to reduce the amount of earth nxiuinsl for fills. Material 
of merchantable value lx)th from green and “ dead-and-down 
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timber ib cut into saw logs and piled on skidways along the right- 
of-way outside of the grade line. 

On main lira's and spurs all stumps should be removed from 
the roadbed unless they are on th<' site of a proposed fill and will 
be covered with at least 1 foot of earth; or so located that they 
will not furnish a bearing for any part of the track; or the 
character of the ground is such that the removal of the stump 
during wet weather will cause a soft spot which cannot be kept 
up during the rainy period. 

Wheni the stumps are to be covered with earth they are cut 
off near the ground. Those on the right-of-way outside of the 
roadbed may Ix^ cut at any convenient height that will not in- 
terfere with tiie paasage of locomotives, log cars, skidders or other 
equipment. Stumps may be remov(‘d by })lasting with jwwder 
or dynamite, by grubbing or by burning. Blasting often is the 
cheapest method, Imt it disturVis the earth for some* distance 
around the stump. Tlie |)ortionH of the roadbed from which 
stumps have b(‘(‘n removed by blasting oftt'n remain soft for 
months afterward and during wet weather may l>e difficut to 
keep in proper condition. As a rule, southern pine stumps from 
24 to 30 inches in diameter will require one day’s labor for gnibbing. 
Small- and medium-sized trees can best be removed by cutting all 
roots from 3 to 4 feet from the base of the tn'e and allowing the 
weight of the crow’n and bole to aid in pulling out the stump. 

The construction of the roa<lbed follows the felling of the 
timber and tin* removal of stumps. This covers the move- 
ment of earth and rock for cuts and fills, the construction of 
trestles, culvertvS, cribbing and other timber striK'tures. 

FILLS AND ( UTS 

Fills on a logging road should be 12 or 14 feet wide on top for 
a standard-gauge road and 10 or 12 feet wide for a narrow-gauge. 
The standard slo|)e for an earthwork fill is 1} : 1.* When the 
fill is madt' from solid rock, a 1 : 1 slope may be ample. 

^ The angle of repose or nloi)e that a face of earth makes with the horiion- 
tal when not subjected to the elements is as follows: 

Compact earth HO degrees or f to 1 

Clay, well drained 45 degrees or 1 to 1 

Gravel 40 degrees or 1 1 to 1 

Dry sand 38 degrees or 1 j to 1 

Wot sand 22 degrees or 2l to 1 

Vegetable earth (loam) 28 degrees or If to 1 

Wet (day Id degrees or 3 to 1 
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In cuts the roadbed must be wide enough to give room for a 
drainage ditch on eitlier side. These will requires about 3 addi- 
tional feet each, and the cut should be alx)ut 10 feet at tiie base. 
They must be wide enough to |K*riuit the passage of any e<]uip- 
ment that may l>o taken over the road. In earth cuts the ratio 
of slope is 1 J : 1 and in solid rock cuts the walls are iH'r(it*ndicular 
or nearly so. 

Main lines are graded up carefully, and suitable ditches main- 
tained. Even on lev(*l .^iections it is desirable to (‘levnte the 



Fig. — Two .Metlunls of oon.'^trurtiiig a (Jrade for u LoRgioK Railroad, 
a, main lino spur, h, secondary npur. The diteh is cut to the dotted line 
when the track i« Kurfaewi. 


track and put in ditches, iKTause of the cheafier cost of main- 
tenance during wet wepther. 

Typt's of main liru* spur tracks used in southern Arkansas 
are shown in f'ig. 90. The (*arth from the ditches is sufficient 
for ballasting the ti<‘.s and the grade eosts but little except for 
the ditches. 

On spurs a minimum of fill and cut work is done and ditching 
is not resorted to unh^ss absolutely nee<*ssary. 

When fills of 2 or more feet are to Ik* ma<le on spur roads, it 
is a common practice to fill the ts’d of the grade with logs, if 
nonmerchantable timlKT is close at hand, and to place a cover of 
earth over them to give a In^aring for the Uch. This practice 
cheapens the cost of .construction, especially when earth for a 
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fill must be taken from a “borrow” pit. This type of roadbed 
will last for at least one year. 

The movement of earth and rock in the construction of cuts 
and fills is most frequently done by contract. The unit on which 
payment is based is the cubic yard, the material beinj? measured 
“in place,* that is, in the natural bank before it has been dis- 
turbed. It is customary to classify the material to be moved 
and to n^Kulate^ the prices accordingly. The classification and 
quantity of material moved are detennined by the supervising 
engineer. 

The following standard claasification is in extensive use: 

(1) Earth. — Loam, sand, gravel or clay. Material that can 
be handled with a pick and shovel, or that can be plowed reatlily. 

(2) Hardpan. — \"ery dense clays and gravels, cemented with 
iron oxide. Soft shales that are easily worked may also be 
included. 

(3) Loose Rock. — Shales and other rock that can be (juarried 
without blasting, although blasting may be resorted to occa- 
sionally. 

(4) *So/id Rock. — Material requiring blasting for removal. 

The contract f)riee per cubic yard for the r(‘moval of (‘arth 

or rock usually includes excavating, hauling, and |)lacing the 
material in a fill or a waste pit. It is not customary to pay for 
making a cut and also to pay for a fill made from the same ma- 
terial; in oth(*r words, payment for a given cul>ic yard is made 
but once. (Jrading contracts may have an “overhaur' clause 
which provides that for all earth hauled more than a s|M‘cified 
distance (‘‘free haul”), the contractor .shall lx* paid a stated 
sum jH’r cubic yard for each 100 feet of overhaul. On logging 
o|X‘rations the length of free haul ranges from 100 to 500 
feet. 

The price paid for moving material varies greatly in different 
regions and is influenced by the length of haul, the kind of ma- 
terial moved, the (’haraeter of classification, the degree of ac- 
curacy u.sed in actual classification and the season of the year; 
the cost of winter work being about 25 per cent higher than that 
of work done during the summer. 

The average work on logging roads except on the Pacific Coast 
usually presents no s|)eeial problems and can be performed with 
simple equipment which does not require a heavy financial 
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outlay. Loggers arc able, tliereforc, to contract with local men 
on favorable terms. 


MOVEMENT OK EAKTH^ 

The movement of earth for road construction, railroa<l grades 
and trails may be performed in various ways among ^hich tlie 
following are in g(‘n(‘ral use : 

(1) With pick and shovel, the* earth being loosened by the 
pick and then thrown directly out of the cut. 

(2) lA)osening by pick or plow and tninsjx)rt on wheel- 
barrows, two-whe(‘l(‘d dump carts or dump wagons. 

(3) IvOos(*ning by |)low or by dynamite and trans|X)rt on 
drag sorajH^rs, wheeh'd scra|H*rs or dump cars with horse draft. 

(4) Steam shovel, either casting th(‘ dirt on or off the grade or 
placing it in dump or flat cars for transportation away from the 
site. 

(5) Power dnig scraper, moving material from cuts or to fills. 

The first threi' methods are used by own(‘rs of comparatively 

simpl(‘ and in(‘xp(‘nsiv(‘ outfits. Steam shovels and jmwer drag 
scrapers are uscal chi(‘fly in the W(*st wh(‘n* a larg(‘ amount of 
earth and rock oft(‘n must l)e moveal in making a logging railroad 
grade. 

Plowing. — (’ontractors usually Jissuim* that a team and driver, 
with a hrlfHT to hold tlie plow can loosen 25 cubic yards of fairly 
tough clay, 35 cubic yards <jf gravelly loam, or 50 cubic yards of 


‘ Earth of various kin(l^< increases in hulk when (iisiurlxHl for removal, AH 
show'n in the following table; 


Chn(«rt«r ol nintcuinl 

Incraiui* ib 
bulk 

Earth, freshly loosened 

Clean sand and grav<‘l 

Per ocnl. 

14 to 50 

14 to 15 

I/oam, loamv .sand .and gravel 

20 

Denso rlav, dense; mixtures of gravel and eluy 

.88 to 50 
,50 

Unusually dens<* gravel and clay banks 


Shrinkage in volume of embankments is <ie})endent on the method used to 
compart them. I/iom* earth with rainfall as the only comparting element 
will be about 8 jxr rent above normal at the expiration of a year. Earth 
compacted with two-w’heeled carts or scrapers occupies from 5 to 10 per cent 
less space than it did '‘in place” and will shrink slightly more during the 
next few years. 
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loam, per hour. A pick-pointed plow drawn by four or six 
horses and with two men riding the plow beam, is required for 
breaking up tough clay or hardpan, the usual rate being from 15 
to 20 cubic yards per hour. Thirty-five cubic yards of average 
earth" per hour is considered satisfactory work.^ 

Pick W\)rk. — The pick is used only for light work and in 
confined place's. In one hour a man will loosen from 1.6 to 2.3 
cubic yards of earth, from 0.7 to 1.1 cubic yards of gravel, or 
0.9 cubic yards of hardpan.* 

Picking and Shovduig. — Pick-loosened earth is nearly always 
handled with a shovel. This method of moving earth is of 
importance in forest work la^cause most light railroad grades are 
constnicteHl in this manner, and it is also used in trail building. 

The following table'* shows the average amount of cubic yardage 
picke^d anel shoveU'el by e>ne' rtian pe'r heair. 


Miitoriul 

(’apacity p«r 
tiiHii p4«r hour 

f’oMt p©r ruhitr 
yard' 

Authority 


(’ubic yimls. 

Cents. 


Hardpan (day and Rravd) 

0.4 

371 

M. Ancelin 

Common earth 

O.Hd.2 

19-121 

“ 

Hardpan 

o.:ia 


Cole 

Clav (stiff) 

0.S5 

171 

“ 

Clay 

1 00 

15 

“ 

Hand 

1 25 

12 


Sandy soil 

O.H-1.2 

19-121 

( lillettc 

Clayey earth 

1 .3 

12 


Clay, fairly touRh 

; 0.9 

17 


Sandy soil, frozen 

0 75 

20 


Gravel or day 

0 7 OS 

20 

Hiliing.s 

Earth 

11-12 

13-14 

Hodgson 


‘ WaRo-M 15 conta |H.'r hour. 


The hourly output per man shoveling average soil is 1.4 cubic 
yarels, but this may l>e increaseel to 2 cul)ie’ yards under efficient 
supervision. 

With Dgnamile, — A logging operator in Mississippi eiescribes' 
a method of making cuts in gumlx) 5 feet or h'ss in depth when 
the earth is to be "wastt'd. ” The reported cost was 50 per cent 
less than with the usual methods of moving earth. 

Holes of the re<|uired depth and 20 inches apart were made 

* The data on output are taken from " Earthwork and Its Cost, ’’ by H. P. 
Gillette. McGraw Hill Book Company, New York, 1912, 

• See American Lumberman, July 15, 1911, p. 5(t 
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with a round, 8harp<‘ned Imr. The outride row of holes had a 
degree of slant that would produce a cut with sidles of the ch'sired 
slope. After covering the site of the proixwed cut with holes, 
they were loaded with (R) |xt cent dynamite. Th(‘ eent<*r holes 
were load(‘d heavicT than the others and W(‘re primed for (‘leetric 
firing. The explosion of the central ehargt‘s fircal flie others. 
The length of cut l)lasted at one tiim' did not (*xceed 2(X) feet. 
A large amount of the earth was thrown (‘utindy out of the nit 
and the remainder was handled readily with a drag sera|>er. In 
tight wet earth one ton of (»0 jmt ecml dynamite will I(Kwn earth 
for 1600 linear feet, where the maximum cut is 5 feet. 

WheeUtarroirs. — Harrows an* not ])rotital>l«‘ for moving earth 
except on .short h;mls, for stony soil, and in j)lac(*H unfavorable 
for the u.S(‘ of horses. The* averagi* load on ]<‘vel runs is approxi- 
mat(‘ly 2M) iKuinds or of a cubic yard of earth, and on fairly 
steep grad(*.s of a cubic yard, “place nu'asure." 

The average amounts mov(*d, jH'r barrow, on a level in t^en 
hours and the cost |H*r cubic yard for j)icking, shov»‘ling and 
moving, when wages are In (‘cnts f)er hour, are as follows:* 


Dif'UiuH' 

Oiiaiitity 

( '01*1 p<>r riilup 
> anj 




f 'tiJ'H* \ i»r«l» 

( 'outs 

100 

10 .5 

22 .50 


11 1 

21 2.5 


11 H 

20 00 

2.5 

12 :> 

IH 7.5 


Two-u'hrrkd D\nnp (’arts. — Th<*se are used for transport-ing 
material for di.stanee« varying from 75 to 5(K) feet, and are eft- 
p<*cially serviceable on short hauls and in narrow cuts. 

The av(*rage load of dump <*arts on level roads is 0.37 cubic 
yards, and on steep ascents 0.25 cubic yards, “place* measure." 

On short hauls one driver att(*nd.H two carts, leading one to 
the dump while the other i.** lM‘iiig loud(*d. On long hauls he 
may handle two carts l)y taking Ixith at one time. The carts 
are loaded at the pit by shovelmen. 

When wjigr^s are 15 cents, and horse* hin? 10 cents |K»r hour 
the average* day’s work on level ground for a one-horst* cart of 

* The Bgurcs on the amount cR work perfonned and costs arc {)aHed chi daf't 
qpntained in ‘‘Earthwork and its C/Ost,” by H. P. Gillette. 



300 


LOGoma 


J-cubic yard capacity, and the cost per cubic yard for plowing, 
shoveling and hauling average earth are as follows:^ 


I^iatance 

Quantity 

Coet per cubic 
yard 

Feet 

Cubic yarde 

Centa 

100 

40.0 

20.25 

200 


21.50 

:ioo 

28.') 

22 75 

400 

2.5. 0 

24.00 


Dump Wagons. — When a wagon is us(‘(l, a flat-ix)ttom, two- 
horse type is preferred, which usually hjis th(' following capacity: 


Character of nxid 

Capacity 

V(‘ry poor earth road 

I’oor earth road 

Cubic vard.H 

OH 

10 

1.0 

(Jood hard earth road 


A team will travel 20 miles per day on fairly hard earth roads, 
that is, 10 miles loaded and 10 miles without a load. On |X)or 
roads and soft ground 15 miles is the maximum distance. Th('s(* 
rates of travel include occasional stops for rests. 

When wages are 15 cents and hors(* hir(‘ 10 cents ptT hour, 
the cost per cubic yard, and the average amounts of earth moved 
daily are as follows:* 


Distance 

Quantity 

Cost per cubic 
yard 

Kwt 

Cubic yanis 

Cents 

300 

75 

20 I 

400 


20.8 

.500 


21 5 

000 


22 2 

SOO 

.50 

2:1 6 

1000 

,34 

25 0 

2000 

26 

32 0 

3000 


30 0 

4000 


46 0 

5000 


53.0 


* The figures on the amount of work performetl and costs are based on data 
oontained in Earthwork and its Cost/’ by H. P. Gillette. 
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Drag Scrapers. — A drag scraper is a sUh‘ 1 scroop tisetl for 
moving earth for short distances. It is the preferable form for 
stony ground and for soils filled with nx)ts. It Ls drawn by two 
hor8e.s. 

The No. 2 scrapcT, weighing alnnit 1(K) |)Ounds, is the one 
commonly used. Its actual cajwicity, “plact* mciLsuref’ is of 
a cubic yard of tough clay; ij <*ubic yard of gravel; or J cubic 
yard of loam. 

Drag scrajK^rs work in units of three on short hauls, the teams 
traveling al>out 50 f(M*t apart in an ellipse. I'hey are loiuled 
by an extra man as they pass the pit and an* dumpMl by the 
teamsters. On a 50-f(M)t haul the average* ten-hour output for 
a drag scrajx*r is ()2 cul>ic yards of <‘arth and grave*!, and 10 cubic 
yards of stiff clay. Karth for se-rap'r work is leK)se*jje*el with a 
plow or by dynamite*. 

H hvdvd ScraiH rs. — I'he* whe'e*led se'rap'r luis a ste‘el scoop 
hung low bctwe*e‘n two wh(‘e*ls The following sizes an^ in 
common use: 

Number 1 wheele'rs are used for short hatils and steep riscis 
and should r<*place dnig scrape*i's unde‘r the*s(‘ conditions except 
where the .se^il is rocky or full of resets. Snate*h t(*nm8 are re- 
(|uir(*<I feer leeaeling Nee. 2 and larg(‘r .se*ra[)<*rs, anel even the‘n it is 
i/n|K)ssib|(‘ tee fill the 1k)w1 in tough e*lay. Shove*ls must be uh*hJ 
for this pur) K)se*. 



WVittht 

Arlual rapfirity,' 

■' plan. iDwinnre." 


CoUllflH 

('uhir yaril* 

\o. 1 

,340 Ift 4,''»0 

1 

No. 2 

47.') lo .Of to 

j 

No. 21 

.'>7.') 


No. .3 

62.') to SOO 



’ When the Ixml level full of earth. 


When wages are 15 cents anel horse hire* 10 cents pe*r hour tne 
cost per cubic yard and the amount of earth moved daily with a 
No. 1 scra|>*r is approximately as follows:* 

* The riguros on the amount of work performed and e^ieta arc t)aAed on data 
contained in '‘Earthwork and its Ck»8t,” by II. P. Gillette. 
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Dutanofl 

Quantity 

CoMt per cubic 
yard 

Feet 

Cubic yard)) 

Cents 

100 

48.0 

8.75 

200 

34.0 

11.50 

300 

26.6 

14.25 

400 

22.0 

17.00 

000 

16.0 

22.50 


Cara with Animal Draft. — Horse-drawn dump cars, ranging 
in capacity from 1 to 3 cubic yards, may be advantageously 
employed where large quantities of earth are to be moved for a 
distance of several hundred feet. They are generally run on 
16 or 20-{)ound stciel rails, with 6- by G-inch by 5-foot unballasted 
ties spaced about 4 feet, center to center. The cost of laying 
such a track averages $100 per mile, exclusive of the value of 
the material. 

A dump car with a capacity of 2 cubic yards weighs about 
1 ton and holds al)out 5400 pounds of earth. A horse can pull 
a loaded car on a level all day, and (;an go up 4 per cent grades 
occasionally, if fre<juent rests are given. The hauling ability 
of heavy horses pulling cars up different grades is approximately 
as follows: 


Crnde 

One horse 

Two lior»e.s 


Cubic yards 
2.00 

1.10 

O.W 

0.37 

0.18 

Cubic yards 

5.0 

3.0 

2.0 

1.5 

0.75 to 1.10 

1 |H)r . . 

2 |x*r cent. 

3 iwr cent .... 

4 iH!r cent 


When wages are 15 cents and horse hire 10 cents per hour a 
2-cubic-yard dump car drawn by one horse will move approxi- 
mately the following yardage daily: 


Distance 

Quantity 

Coet per cubic 
jard 

Feet 

Cubic yard* 

Cents 

1000 

85 to 90 

0.17 

2000 

60 to 65 

0.18 

3000 

35 to 40 

0.19 

4000 

20 to 25 

0.20 
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The care arc loaded by shovelere, each handling from 15 to 
18 cubic yards daily. ‘ 

Steam Shoi'els. — Several typt‘8 are used on logging railroad 
work where deep cuts or high fills art' to Ih' inatle or heavy ditch- 
ing done. When a large (piantity of earth is to be moved and the 
work is more or It^ eontinuoiLs tin* staiuianf swingirift tyjH* of 
shovel with a IJ-cubie yard buckt't is prt'fi'rred. TIu* shovt'l 
witli a st'lf-propt'lling nu'chanism, may l)e moiinlt'd on trucks, for 
use on rails, or on wheels. This tyjx' of shovel is best adapti'tl 
to moving dirt and broken roek, although soim*times it is used 
for removing logs, windfalls and other d(^bris from tht* right-of- 
w'ay. When mountt'd on wheels it tt'iuls to l)og down in soft 
places and, therefore', some difliculty Is expt'rie'iiced in using such 
a machine on logging o|H'rations. 

Shovels mounted on caterpillar treads and equij)|M‘d wuth a 
{-yard dipjs'r often ar<‘ prt'ferred to <‘ith(‘r of tiu' ty|K's first 
mentioned because they can 1m* movt'tl ahead of the* completiHl 
track. Those opi'ratt'd by a 30 horse-|x>w<’r gasoline ejigint* have 
proved satisfactory, ('SfX'cially in plaee.s in whie'h it is difficult 
to se'cun* wat<‘r for a ste'am-ofX'rati'd mae hine'. The* daily gaso- 
line naiuire'ment is approximate'ly 12 gallons, which amount can 
Im* re'adily pae’ke'd to the* shove*! from the* enel of the* railroad line. 
Such machines have* an ave*rage* capacity of from 20 to 25 cubic 
yards of mate*rial imt hour, and on ejisy w’ork the maximum may 
1m* from 40 to 48 yards. 

Whe n a general utility machine is ele*sireMl, the* so-call(*d ditcher 
tyfx* ofte*n is u.s(‘d. This is a combination crane*, steam shovel, 
pile* driver and wTccker which o|M*rates from rails laid on top of 
cars or on the ground.^ This tyia* of machine* hjis the same dis- 
advantages lus the stanefard steam shove*l in that it can Ik* used 
only at or near the rail hea^l. The* cost of moving eart h and rock 
by me*anH of some* form of shove*! is h'ss than by hand methods 
wdien the* cut or fill i.s large. Shovel work often compares favorably 
in cost with hand me*thods even where the‘ yardage* i>; small. 

Power Drag Scrajwrtt. — The*se* Home*time8 are use*d in making 
hea\y cuts and fills. Power is provided by a two-<Jrum yarding 
engine which opi*raU*8 a main line attach€*<l to the fore part of 
the scraper which pulls it forward and a re*-haul which returns 

* The figuitw on the amount of work performeel and chwIm arc iKwed on datar 
contained in “Earthwork and itn Owt,” by H. P. Gillette. 
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the scraper to the working point. The efficiency of this method 
is less than that of a shovel since there is a good deal of lost time 
incurred es|)ecially on long hauls or on stony ground. The 
average output per hour of scraping time on one operation was 
10.7 cubic yards of earth.* 

\ 

ROCK EXCAVATION 


Previous to excavation, rock is broken by an explosive into 
fragments tliat can be handled readily. 

It is transf)orted chiefly in carts, wagons and cars, although 
it may be moved for short distances on wheelbarrows or thrown 
out by hand in shallow cuts. 

A cubic yard, place measure, of rock increases from 60 to 
80 p(‘r (^ent when broken up. On an average only 00 pt'r cent 
as much yardag(‘ of rock can be hauled as of (‘arth. 

Payment for the removal of rock which is classified as “loose 
rock“ and “solid rock“ in on the basis of the cubic yard, “in 
place.” 


A. BLASTING 

The holes in which charges are placed are usually bored with 
hand drills. The diameter and spacing of holes dejKmd ipx)n the 
kind of (‘xplosive ust‘d, the charactcT of the rock and the method 
of handling it. As a rule, the hoh's are spaced a distance apart 
equal to their depth, although in hard rock they oftim are placed 
closer together, ('lose spacing in(Teas(‘s th(‘ amount of drill 
work requin'd and the quantity of explosive u.sed, although it 
is often more (‘conomi(!al because of the smaller size of material, 
which makes handling cheaper. 

Drilling.- — Hand drilling usually is preferred for logging work 
because of the limited amount of rock inov(‘d and the difficulties 
of transporting drilling machinery and equipment to the site of 
the work. Power driven drills are used on some operations on 
which there is a large amount of rock work to be done. Most of 
these drills are operated by compressi'd air pi|)ed from a compressor 
on the shovel or from a s|M)cial air-compressing equipment, driven 

* See Logging in the Douglas Fir Region. By W. H. Gibbons, Bui. No. 
711, U. S. I)ept. of .\griculturc, page 188, 

* See Handl)ook of Rock Excavation, by H. B. Gillette, McGraw-Hill 
Book Co., Inc., New York, 1916, pp, 21 to 36. 
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by a gasoline engine, which is moved forward over the proposed 
route in advance of actual rock removal. 

There are three forms of drills uwhI for hand work; namely, 
the “chum drill,” “the jum[X‘r drill” and the “hand drill.” 

Chum Drill. — This is the most economical form of drill for 
holes up to 30 feet in <ieptli and from 1 J to 2J inclu‘8 ii/diameter. 

The drill is a IJ- or IJ-inch round iron bar of the nHpiired 
length, on one end of which is wehicHl a steel chisel bit from 
30 to 100 jxT c(*nt wider than th(‘ diameter of the nxl. S(*veral 
rods of different lengths are n'fpiired for drilling a de(‘p hole. 

The drill is o|K‘nited by raising it from IS to 24 inches and 
allowing it to drop. One man can ofs'rate a drill for hol(‘s 3 feet 
or under in dej)th, two men for those of mtHliiim depth and three 
or four men for the de<*|K*st holes. 

Trautwin(‘ gives tiu* following fis an average U‘n hours’ work 
for a churn drill: 


rhnm/'for of rrn'k 

i»f 

h«)!e 

ot 

hutfl 


IiicIm'a 

Foet 

Ilfird anciss. Krariitc or siliceous iimrstonc . . 

1 


7 to 8 

T'Migh (’ompact tuirnblcndc 

I 


!) to 7 

Solid quartz 

1 


3 to 5 

Ordinary I inicMtoru* 

1 


H to 9 

Sand.Htoru* 

1 


9 to 10 


Jumper Drill. - Th(‘se an* shorter than churn drills and are 
ojH'rated l)y two or more men; otic, sitting down, holds the drill and 
revolves it alsmt I of a revolution after each stroke, while the 
other men strike the, drill head with 8- or 12-r)Ound slerlgc 
hammers. 

The drill rods arc of J-inch octagon sted and the bite are IJ 
or H inche.s wide. The maximum depth for efficient work with 
a three-man jumper drill do(‘s not excised 8 feet. 

Since it can Ik* held on the exact spot, this drill can la^ used 
for amall(*r holes than a churn drill. It is also Ixjst for con- 
glomerate rock, because it is not so etisily deflected by pebbles. 

The amount of work fs'rfonned in ten hours by three men, one 
holder and two strikers, using a jumiK*r is approximaUdy as fol- 
lows for holes 6 feet in depth 

* From ‘'HandtxK)k of Rfjck Excavation," by II. B. OflIctt«, p. 26. 
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Character of rock 

Feet 

(Jranite 

7 

1>ap (bjiHalt) 

II 

LirneNtone 

16 


Hand Drill. — The hand drilling method i.s similar to jump 
drillinK, except that the operator sitting down holds the drill with 
on(^ hand and strikes the drill with a 4i-pound hammer held 
in the other hand. These are used only for hole.s of small diam- 
eter, 3 f(‘et or l(‘ss in depth. This drill may be used for hori- 
zontal or inelin(‘d l)or(‘s. 

Hand drill rods are made of octaj^on steel and range in size 
from § of an inch in <iiameter, with a }- or 1-ineh hit, up to a 
J-inch rod with a IJ-ineh bit. A 1-ineh drill rod is the maximum 
8iz(‘ praetieal»l(‘. (’hisel-shapi'd bits, similar to thos(,‘ for jumper 
and ehiirn drills, are used. 


B. EXPLOSIVES* 

Explosives for Idasting b(*long to two g<‘neral classes: 

1. High explosives which recjuire an intermediate agent for 
explosion, such as a fulminate detonator. 

2. Low explosives which can be fired by direct ignition. 

High Explosiirs. — For blasting purjK)ses th(‘.se an* marketed 

in the form of dynarnib*, giant po\vd(*r, gelatine*, and some other 
similar products. The* more |X)W(‘rful forms an* com[X)sed of a 
mixture of nitro-glycerine and .some ab.sorbent, sii(*h as .sftwdust 
and wood pulp, while the lower grades contain explosive salts 
in addition. Nitro-glycerine und(‘rgoes no change when com- 
bined with the ab.sorlw'iit, the latt<*r acting only as a cushion and 
as a means of solidifying the liquid. 

High explosives are made of var}’ing strengths and are graded 
on the jH'rcentage of nitro-glycerinc' they contain. The standard 
grades rang(‘ from 75 per cent down. Those mast frequently 
used are 40 and 00 per cent, the fonner being preferretl for many 
classes of work. 

High-grade dynamite explodes wdth great suddenness and will 
shatter rocks and stumps into small fragments. It is especially 

* The Author is indebted to publications of the E. I. DuPont de Nemours 
Co., for many fiU’ts n'^unling explosives. 




RAILROAD CX)NSTRUCT10N 


307 


suitable for very hard rock or where small drill holes are necessary. 
Medium grades are best for soft rock because their explosive 
force is not so violent and sudden, and the tendency is to heave 
up large masses of rock rather than to shatter them into smaller 
fragments. 

Dynamite which is rather soft n^sembles brown <lugar. It 
is packed in pamffine coated pafKT shells or < art ridges, the stand- 
ard size being l\ by 8 inches and containing one-half ix)und. 
Other sizes, from J-inch to 2 inches in diaimderand 0 inches and 
over in length an‘ also manufactured. Dynamite cartridge.s arc 
packed in sawdust in wooden Imxes containing 25 or 50 {X)undB 
each. 

Dynamite freezes betwecai 38 and 55 <l(‘gre(‘s Fahrenlu‘it and 
wh(‘n frozen must be thaw(‘d lM‘fon‘ use. Thawing k(‘t ties which 
are best for this work consist of a double galvanized iron bu<‘ket 
having an inner water-tight recejdacle for dynamit(‘ and an outer 
receptacle for warm water which must not exceed KK) degrees 
Fahrenheit, otherwise the nitro-glycerine may s(‘parate from the 
absorbent. Cartridges are sonu^times spread out on a shelf in a 
warm room and left during tlie night but should ik'vht lx* thawed 
in an oven, near a fire or placed against a stov<‘ or sUaim pifx*. 
A few cartridges can l>e taisily thawed out by placing them flat 
in a wat(‘r-tight box and burying them in fn'sh manure. 

Some of th(' low-freezing dynamites will not freeze* alwve 32 
degree's Fahrenheit, while* the so-calle‘el Trojan pounkr is practically 
non-free*zing. Nitro-glycerine e'vajKerate's rapidly at 158 degrees 
F. and at 104 degrees F. dynamite* may le)se as high as 10 ix*r 
cent e)f its nitro-glycerine in a few eiays’ time*. He'cause of the 
tende*ncy of nitro-glycerine to free*ze* in cold we*ather and to 
evai)orate in warm we*athe r dynamite* should be^ kept in a warm 
plae^e in winter anel in a cool place* in summe*r. 

Great care must Ik* take*n to t)rev(*rit the dynamite* from coming 
into contact with moisture, be*cause* waU*r Inis a gre'ater affinity 
for the absorbt*nt than ha.s nitro-glycerine, anel the* latte*r will Ik* 
driven out; on low grade's of elyinunite the salts of the auxiliary 
explosives are also expelled. 

Dynamite which contains impure nitro-glycerine deO*riorat-(*s 
during warm weather, when stored in a warm place, or if kept 
for long periods. Chemical decomposition takes place, lil)erating 
nitrous fumes which, of ten are the cause of \dolent explosions. 
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A greeniBh color on the cartridges is an indication of chemical 
decomposition, and handling dynamite in such condition is always 
dangerous. 

Nitro-glycerine from the cartridge may be absorbed through 
the hands, and men who handle dynamite are subject to severe 
headachei This may Ixi obviated partially by wearing gloves 
which should l^e thrown away as soon as they become saturated. 

Loading Holes. ~~ The charge should completely fill the bore 
hole because explosives ex(Tt the greatest disruptive force when 
there are no air spa(H‘s below the tamping. 

In loading dry holes the cartridge case is cut on one side, and 
the cartridge' lowered into the hole and gently pressed until it 
comph'tely fills the bore. This is repeat(‘d until a sufficient 
amount of explosive has been placed. Wlnm the hole is wet the 
cartridge cjise should not be cut. 

The hole is now ready for the primer and for tamping. 

Primers ami Priming. — Most forms of dynamite' an* exploded 
by the use of a fulminate detonator or cap, which is ignited either 
by a safety fuse or an electric fuse. I'lu* former is used for 
individual charges and the latter where many are to be fired 
simultaneously. 

Safety Fuse ami Caps. — There are st'veral grade's of safety 
fuse offered on the market, some of which an* watc'rproofed for 
submarine work. The fuse used for blasting burns at the rate 
of 2 or 3 feet pt'r minute, and is marketed in ])ackages containing 
two coils, each 50 feet long. 

The cap is a hollow copper cylimler } by IJ inclu's in size 
which is (^los(*d at one end. It is partly filh'd with from five 
to thirty-one grains of fulminate of mercur>\ Tlu* open end is 
sealed with shellac, collodion, thin copix'r foil, or papi'r. (’aps 
deteriorate very rapidly when exf)osed to moistun*. Several 
grades are made but for general u.se a No. 0* is preferred. 

In making the primer for an ordinary blast a piece of siifety 
fuse of the required length is cut off and one end inserted into 
the cap until it comes in contiict with the filling. The fuse is 
held in place by crimping the cap J-inch from the o|K*n end. 
The fuse and cap are then ready for insertion in the primer, 
which is a cartridge of dynamite of the same size and quality 

that used in the charge. 

^ A No. 6 cap contains 15.4 grains of mercury fulminate. 
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There are two methods of inserting the cap into the primer. 
A common method (Fig. 100a) is to ojxm tlie ptiper at the end 
of a cartridge, and, with a shar|)ened stick alwut the size of a 
lead pencil, make a hole f-incli deep in the dynamite. The cap, 
with fuse attachetl, is then in.serted in this cavity and should 
project i-inch above the dynamite, otherwise the spiAtering of 
the fuse may ignit(‘ th(‘ dynamite before it (lo(‘s the cap. The 
cartridge |miM'r is then tied around the* fuse witli a string, care 
being taken not to pull the cap out of tlu* ])rimer. If the car- 
tridge's are used in wet place's soap or tallow is suu'areHl over 
the safety fuse at the jKiint whe're it enters the cartridge' to pre- 
vent the entrance of moisture into the 
blasting cap. 

Some iH^rsons t)refer to use' the 
method of attaching caps shown in Fig. 

1006. A hole is punched in the' side of 
the cartridge with a sharp w(M)«len stick 
and the fuse attached as shown. This 
method is satisfactory U'cau-se' the* fuse' 
comes against the side of the* bore anel 
is not injureeJ or disturbeel by the 
tamping bar, anel the cap e*aimot be* 
pulled from the t)rime'r anel thus cause 
a misfire. 

Primers are placed on top of the 
charge, but in deep hole'.s, manufae*- 
turers recommend that aelelitional 
blasting cafw without fuse* be place el at 
5-foot intervals througlioeit the charge. 

Electric Fuse. — When it is eie*sire'd to fire sevenil difTcrent 
charges at one time ele'ettric fuse's are use'd in conni'e tion with a 
battery. They consist of two wire-s inserted in a cap e'ontaining 
a mixture of fulminate of mercur>' anel tK)tasHium nitrates or 
chlorate. The ojx-n e*nd of the ca|) is phigge'ei with sulphur. 
The fuses arc adjusted Jis .shown in Fig. 100c. When an electirc 
fuse is used the primer is f)lace‘d in the ce'nte*r of the charge. 
The practice in ele'ctric firing is bi separate the two wires on the 
fuse and connect one to a wire on a charge on one side and the 
other to one on a charge on th(‘ opixwite siile. Th(‘ entire 
is connected up in this manner leaving one free ware extending 


Fe;. 1(X). — Mt'tlwxl of plac* 
iiifii; Caps in the Primer, 
rt, jinti h, arc for firing with 
.safety fuse, r, for firing 
with an oh'ctric battery. 
(i, hhow'8 the ea|) ready for 
the insertion of tlic fune. 
c, caj) with fuse inscrtcxl 
and t he rap shell crimped. 
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both from tho first a d the last hole. The two leading wires, 250 
feet or more in length, are then connected to the above wires and 
carried to some protected point. When all is in readiness the 
leading wires are attached to the poles of the battery and the 
charge fired by an electric firing machine. 

Tampihg. — Tamping should always be done with a wooden 
bar, never with a tool having any metal parts, and tin; tamping 
material must be frc'c from all forms of grit, and of such a nature 
that it will pack firmly. The most satisfactory is moist clay or 
loam. 

After the charge has been pressed tightly in the bore a paper 
wad may be placed the primer to keep it dry and from 2 
to inclu‘s of tamping material put in and firmly, but gently, 
})acked. Two or 3 in(!h(‘s inon* of tamping material are again 
added and throughly tamped. After 5 or b inch(‘s of earth 
have l>een placed in the bor(‘ the tamping can be carri(*d on 
without fear of premature exjdosion. Tlu‘ hole should be filled 
to the surface and the material tightly packed, or it will blow out 
and much of the for(;e of the explosive will be lost. 

Low Explomes. — Low (‘xplosiv(‘s belong to either the soda or 
the saltfK't(T (;la.ss and are known as black fK)wder. Th(‘ av(’rage 
contain approximately 75 jmt c(‘nt of nitrat(‘ of soda, or India 
HfdtjX'ter, 10 p<‘r cent of sulphur, and 15 per cent of carbon. 
Dynamite of 75 per cent strength is usually rat(*(l as six times 
stronger thtin averagi' black imw'der. Soda powders can be made 
cheaper than saltpeter {wwders but arc more absorbent of moisture 
and, then'fore, deteriorate (piicker. 

Black jK)wd(*r i.s especially suited for loosening hardpan, shale, 
and other soft or mtten rock where a lifting action is desired. 
It is much slowtT than high-grade dyiiamitt* and does not shatter 
the rock as much. It is also use<i in redwood o|HTations to 
blast op(*n logs that are too larg(‘ to be handlt'd by available 
e(]uipment. 

Black ix)wder is fired by a safety fuse, by a safety fu.se and a 
cap of low iKiwer, or by an electric fuse. In loading holes the 
powder may be placed loose or in cartridges. Wlnm the holes 
open downward the latter form is the only method passible. 

In priming holes it is customary to place the safety fuse or 
safety fuse and cap at the top of the charge w’hile electric fuses 
are ordinarily placed in the center of the charge. 
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Moist clay is the most satisfactoty tamping material, 2 or 3 
inches of dry earth being plac(‘d over the |X)wder to prevent tiie 
upper end of the charge from becoming moist. 

When blasting with black i)owder the holes may be “sprung” 
with dynamite before the fK)wder Ls ins(‘rt(‘d, in order that a 
larger cavity may be made for the ix)wtliT. Dynatfiite of 40 
per cent strength is used for “springing/’ alnnit of a |K>und 
per cubic yard being fired in shal(‘, and of a jKnmd }K?r cubic 
yard in sandstone. “Sprung” holes should not be charg(‘d until 
they hav(‘ beconie cool. 

The amount of black |)owd(‘r nMjuired per cubic yard of material 
to be blasted is govt'rned by thi* depth of hole, chara<‘ter of 
rock, and spacing of holes. Authoriti<‘s on the use of black 
fK)wd(‘r do not attt'mpt to giv(‘ any ruh's for det iTmining the 
amount of charg(‘. (’harg(‘s of I |K)un(l p(T cubic* yard have 
proved successful in side cuts and from I J to 3 )K)unds |a‘r cubic 
yard in through cuts/ The amount to use under given condi- 
tions can be determiiu'd only aft(‘r .'i few trial shots. 

Black ]X)wder is put up in 25- ;uid r)0-|K)und cans. 

8Tr.MP BLASTIN(J 

The nunoval of stumps from the right-of-way of roads, trails, 
logging grades, and from |X)nd arul building sites can often 1k^ 
accomplished to best advantage by tlx* use of explosives. Dyna- 
mite of the 20, 40 and GO jkt c(‘nt grad<*s is preferable to bhw’k 
fx)wder for this purfx)se. 

The |X)sition of the blast with reference to the stump should 
lx‘ governed by the sizf of stump, character of root system, and 
kind of soil. (’harg<*s should be placed undi r the main Ixxly 
of the stump, and ?is n<‘ar as jxissible to its touglu^st part. 

In sandy soils, stum|>s with a shallow nsd system r(‘(|uire rnon? 
explosive than tho.‘<e with tap reacts. Tiny bhist (aisier in heavy 
and moist soils than in light or dr>' ones. 

For bhusting y(*llow pine stumps with long tap roots the charge 
should be placed in the tap root and at a distance* under ground 
at least equal to the diameter of the stump. Forty per cent 
dynamite is usually preferre<l. 

Cypress stumps have many lateral roots and since they uaually 
'■ See “Ilandlxwtt of Owt Data," by H. B. Gillette, p. 204. 
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grow on mucky soil they are difficult to blow out. A quick 
powerful explosive, such as GO per cent dynamite, is recom- 
mended by manufacturers. The common practice with swamp 
species is to place a J-pound cartridge under each large lateral 
root, and 4 or 5 pounds under the center of the stump. The 
charge is ttien fired with an electric blasting machine. 

Stumps with defective centers often split apart and allow the 
force of the explosive to pass upward without blowing out the 
roots. This can be obviated by placing a chain around the top 
of the stump. 

The holes in which the explosive is placed are best bored by 
a 2-inch auger welded to a 5-foot iron rod that has a ring on the 
upper end through which a round stick can be inserted for a 
handle. 

The depth of the charge Ix'low the stump should be governed 
largely by the size of the stump. Dynamite, in exploding, 
tends to exert an equal force in all directions. When placed 
under a stumf) the soil below the charge offers greater n'sistance 
than the soil above and the force Is (*xerted upward in the form 
of an inverted cone. (Consequently th(‘ deeper the charge is 
placed the wider the cone at the surface of th(‘ earth. 

A rule^ followed with success in Minn(‘sota was to place the 
charge at l(‘ast 1-foot deep for all stunqxs 1 foot or less in diam- 
eter, and proportionally deeper as the diameter increas(‘d. 

Holes are charged, primed and tamiM'd in a manner similar 
to bore holes in rock. Enough explosive sho\ild be placed under 
the stump to remove it at the first shot, lx*cause it is difficult 
to make an effective blast in loosened dirt. 

One thousfind stumiis, ranging from 18 to 48 inches in diam- 
eter and aveniging 30 inches, which were blasted in Minnesota 
required from one-half to eight, 40 per cent dynamite cartridges, 
the average number being three per stump. 

The DuPont Powder Company recommends, in general, a 
charge of pounds of 20 fx?r cent dynamite for each foot in 
diameter of stump, up to 4 feet; above this diameter 2J pounds 
per fo(H in diameter. 

On dry ground one man can bore holes, load, and blow out 
an average of fifty stumps per day, if they are not widely scat- 
tered. 

‘ See Minnesota Farmer’s Institute Annual, No. 21, 1906. 
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TIMBER WORK 

The construction of trestles, culverts, cribbing, and other 
timber work is done just previous to tnick laying. 

Trestles are used in crossing streams w1ut(* some form of bridge 
is required and to s[)an de})r<‘ssions when it is nc'cessarv^o elevate 
the roadbt-d above the ground h‘vel in order to maintain a given 
grade. They usuall}' are ch(‘aper than a fill when the grade line 
is 4 feet or mon* al><)ve the ground level, and although lcn<s per- 
manent, the lif(‘ of th(* wooden struct un* is gi‘nenilly ample to 
meet the Iogg(‘r s iuasls. Trestle timln'rs also may b(‘ salvaged 
when the road is abandoned. 

They are built in two tv|M\s known as pih* trestles and framed 
trestles, and are made in sections, call(‘d In'nts, which are spaewl 
12 or 14 feet apart. 

Pile Trestles. — Th(*se ar(‘ used in stri'am ImmIs and swampy 
spots where suitable foundations for framed trestles cannot Ikj 
secured, and also for structures 75 feet or more in height when the 
cost of constructing franu'd trestles is high.* 

Pile trestles are chea|M‘r than framed trestles when the rail- 
road grad(* mak(*s an obliipie angle with th(‘ contours, because of 
the saving in excavation for mud sills which would have to Ixj 
cribbed U]) on one side of tin* bent and .sunk into the <*arth at the 
opposite side. 

Ix)w pile trestle bents often have three round piles from 12 
to 15 inches in diameter, driven in a row across tin* roadlwal. 
On a standard-gauge road one pile is plactal in the center of 
the roadlxal and th<» outer pihx are placed froni 24 to 28 inches 
on either side of it. On medium-height tresthx for sUndard- 
gauge track four pile.s are mstsl, the two inner ones being spaced 
3 feet apart, cj*nter to center, {ind the outor piles 20 inches, 
center to center, on either side of the middle on(‘8. When the 
height (‘xceeds 100 feet, five or six pih*8 may lx* us<k1. They are 
driven with a pih‘ driver to l*ed rock, or solid Iwttoni, and are 
saw'ed off at the reijuir<‘d height alwve gn)und. A 10- by 10- 
inch, a 12- by 12-inch, ora 15- by 15-inch tirnlKT, callcKl a “cap," 
is drift l)olb*<l on top of them with drift Iwlts. 

* Pile trcstJra 120 feet in height and nearly 400 feet long have been erected 
in the Northweat, to s|kui canyons, at a cost far below that for any othe> 
form of suitable stnicture.^ 
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Fig. 101. — Forms of Trestles and CulverL'* wminonly used on Logging Railroads. 
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The bents are connected by stringers, each 8 by 14 inches or 
9 by 16 inches in size, which are placed at right angles on fop of 
the caps and support tlie crossties. Two stringers are used under 
oiich rail. They are spaced 2 inches a|>art willi wjusln^rs, and 
then I)olted together. They may also l>e drift l)olted to the cajis 
to hold them in [wsition. Saweti ties,' 6 by 8 inch(*s^)y 8 feet, 
are placed 24 inches, center to cent<T, on top of tln‘ stringers, 
and are often sunk alwut J inch into them, livery fourth or fifth 
crosstie also is drift-bolted to the st ringc'i-s. Thrt‘(‘- by 8-inch 
guard rails are then placed on top of the t‘n(ls of the ties jiarallel 
to the string(‘rs and spik(‘<l to ev(‘ry other tie to prevent tin* ties 
from bunching. 

When th(‘ tresth‘ is less than 9 feid high it is sihlom braced, 
but where the height exceeds this it is brac<‘d on each side with 
3- by 6-ineh scantlings placed diagonally across each row of piles, 
the top (‘nd of th(‘ brace Ixdng fastened to tlu^ cap and the lower 
end to the op|)osite side of th(‘ bent ju.st alxive tin* ground. The 
scantlings are spiked to the cap and to each pih‘. 

When* the bent exceeds 20 feet in height it is divided into two 
or more stories by horizontal braci^s, of 3- by S-ijich s(*antlingK, 
and each story is braced diagonally in tin* manmT des<TilM*d alaive. 
At eacli .story (‘V<‘ry fuuit is connectisl by a longitudinal brace. 
Rents over 20 feet in height have live pil(‘8 whose diamet(*r 
should not l>e less than one-t wiuitieth of tladr length. One pile 
is placed in the ccuiter of each Ixuit and two others an* placcMl on 
either side at a distance of approximately 24 inches, eenter to 
ceuiter. The two other piles are placed alsjut I foot out at 
the top of the bent and are given a batteT of 2 inches for each 
foot of height. 

In swampy sections the main line is som(*times built on piling. 
The advantage* of this fonn of roa<l is that a firm foundation is 
secured in places where dirt l>allast couhl not be used, stumps 
need not be ri'inovcd, and the e-ost of mainte’nance for thc^ first 
few years is low. 

In cypre.ss swamfis these roads are made* of pih-s from 12 to 
15 inclu's in diameter, driven elown t-o a soliel foundation, which 
may Ik* from 60 to 80 feet. Piles ilO feet long an* rnaeh* from one 
cypress stick but lengths greater than this are secured by placing 

‘ Hcwctl crosstiea arc seldom used for trestle work because of tlie variaiioa 
in thicknem. 
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piles on top of one another. Cypress is used for the top log 
and tupclo for the lower ones. The bents are placed at 6-foot 
intervals and have two piles driven 5GJ inches apart, center to 
center. 

A pile driver crew for building a road of this character is made 
up of eigljt men who can cut and drive from twenty to thirty-six 
piles (from 00 to 100 feet of track) per day of ten hours. The 



Photoi/raph by R. ('. Halt. 

Fia. 102. — A U()un(l-timlx*r Framed Railroad Trestle. The Skid- 

way on the rigl»t is several feet Inflow the level of the track. Alai Mima. 

roads are built from 2 to 6 feet above the ground level, and the 
piles are sawed off at the desired height. 

Stringers 8 by 8 intdies, or 8 by 10 inches, are laid on top of the 
piles and on these 6- by 8-inch by 8-foot crovssties are laid, 24 
inches center to center. 

Framed Trestles^ — These are made both of round and squared 
timbers, but if the former must be brought from a considerable 
distance it is advisable to use the latter In'cause they are easier 
fit, and are more durable. 

The frames, or benta, have four supports, or legs, from 15 to 
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18 inches in diameter or 10- by 12-inch, or 12- by 12-inch squared 
timbers. On a standard-gauge road two of the legs are vertical 
and 36 inches apart, while tlie other two legs are given a batter 
of from 2 to 3 inches for each foot of height. The legs rest on 
a timber called a sill to which they are tlrift Iwlted. Sills vaiy^ 
in length according to tlu‘ height of the trestle and prq^ect about 



Flo. 103. — The Pole Foundation for a Dunnage Jtoatl in a tVjJnJSH Swamp. 
Louisiana. 


2 feet beyond the base of the outer legs. The tops of the legs 
are covered with a cap 12 or 14 feet long on which the stnngens 
rest. 

Framed bents may rest on rniid sills, or on piles. When the 
former are used they are frequently 3 by 12 inches by 4 feet in 
size and are placc^d at right angles t^ the b(‘nt, and a sufficient 
number are used to provide a greater Ix^aring surface than that 
offered by the main sill. Mud sills arc suited for a bottom solid 
enough to provide a finn support but they are not adapted to 
use in swamps or stream beds. The foundations used in the 
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two latter cases have piles driven to Ixjd rock, one being placed 
under the base of each leg, and cut off 2 or 3 feet above high- 
water mark. 

Stringers, ties and guard rails are used as on a pile trestle, 
and the l)(*nts are braced in the same manner. 

FramecI trestl(‘s often are put together on the ground and raised 
to a vertical position by means of a hoisting or yarding engine 
and suitable* blocks and tackle. Trestles 132 feet in height and 
000 fe(!t long have lK‘en erected in this manner. This procedure 
reduces the amount of top work necessary and makes it ix)ssible 
to us(‘ less skilled labor than would lx* r('<]uired if the bents were 
framed in the air. Standardiz(‘d framed trestle .structures have 
l)e<‘n designed for use on liru's where freipu'nt changes in roadbed 
are necessary. Tlu* stnicture is built in sections or units which may 
taken down ami r(‘adily placed in a nf‘w structure without 
reframirtg. This [)ractic(*, however, is not followed extensiv(*ly 
in logging railroad construction. 

Coat of Treatka. — Framed tre.stles are frecpiently built by 
('ontract, the [)rice being regulated by the* amount of timber used 
and th(5 lu'iglit of tin* trestle. Payim'nt for pih* trestles, when 
built l)y contract, is made on the Imsis of the numlx'r of piles 
driven and the amount of sawed timln'r U8(‘d in the r(*inainder 
of the structure. 

Trim Bridge. — This type of bridge is not in commori us(^ 
although some hav'e been built wh(*re the conditions w(‘re un- 
favorable for tin* erection of pile or framed tresth's. 

Dunmige or Dual Bmid, — This is a ty[>e of a cheap logging 
n)ad employed for spurs in the cypress swamps of Louisiana 
where the lx)ttom is too soft for dirt ballast, and the cost of 
a pile road is not warranted by the amount of timber to be re- 
moved. 

The construction of a dunnage road is preceded l)y clearing 
a right-of-way from 15 to 20 feet wide from which all bnish Is 
cut and stumi)s removed from the line of the roadlx'd. The latter 
is covered with small f)ole8 5 or 0 inches in diameter, laid close 
together, lengthwi.se of the right-of-way. These give a wide 
bearing surface and serve as a bed on which the ballast is 
placed. The crossties are laid on the [X)les and the rails spiked 
to them. The track is then ballasted with bark, edgings, saw- 
dust and other sawmill refuse which Is brought from the mill 
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in ** dunnage’* cars. The dunnage is dumped on either side 
of the rails, then thoroughly tain|X‘(l under the ties and, when the 
track is leveled up, it is ready for operation. Light-weight 
locomotives, from 18 to 30 tons, are used l)eeause this tyiw* of 
roadbed will not stand heavy traffic. 

Cribivork. — A crib foundation may be ii.‘<ed wlH‘r\^ logging 
railroads cross low places that are too soft for a fill, and where 
the luml^er company is not pr(‘par(‘(l to put in piling. lx)gs IS (»r 
24 inches in diameter and 10 or IS feet long are placed across 
the right-of-way at intervals of 8 feet. On top of thcsf. aful 
parallel to the roadbed, round stringers from IS to 21 inclu‘s in 





Photograph by F. H'. 

Fia. 104. — A Crib Rridjtc on a Ix>Kging Railroad Spur. A cheap metluKi 
of spanning .diallow d<*pn'ssion.H. I/MiiHiana. 

diameter are placed 50} inch<*s, centtT to center. These an^ 
notched into the cross-.skids and drift bolted to tiaan. The 
crossties an* then laid on top of tlie.s(- stringers. Tin* cross- 
skids are given a greater Ix^aring surface by jdacing “shims” or 
poles from 4 to G inche§ in diameter and 8 or 10 feet long at 
right anghis under them. 

Cribbed Uaits, similar to those* .‘<hown in Fig. 104, are some- 
times u.sed on spur line's to span shallow depre.ssions be'cau.se* the'y 
can Ik* rapielly const ructe*ei at a le)W lalM^r eost. The'y are ne>w 
se'ldom used wh(*n a structure inon- than a fr*w fee't in hi'ight is 
erected l>ecause of the large amount of timlx'r re'e|uire'el to con- 
struct them. 

Corduroy for Ijogging Roads. — loggers in the South oftem 
(oreiuroy unballasted spur tracks on wet grounel with IG- or 20- 
foot poles from 4 to 12 inche‘.s in diame'ter (Fig. 105). The poles ^ 
are placed between eaclj tie and project out far enough on cither 
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side to rest on solid ground or on roots and provide a level support 
to the track. Even though the latter does sink temporarily 
under the w(‘ight of the train, it will go down evenly so that 
there is no danger of derailment, while shims or poles placed 





Fio. lOT). — A Spur Rnilromi (’onluroyrd with PoIc.m in onicr to 

pn)vi(lo an Atloquat4* Hearing Surface on a Soft Hottoin. Arkimsaa. 

under tin* ties paralhd with the roatlhed often allow the track to 
settle on one side. 

Another advantage of cross jxtU's is thjit they will supjwrt the 
car whec'ls in ctuse of derailment. One tnan can cut poles and 
lay them in phu'c on 100 feet of track daily, provided the mat^^rial 
is close at hand. 

When sinirs cross swampy ground, some loggers disptmse with 
ties and cover the roadbed with large poles 10 or 12 feet long to 



RAILROAD CX)NSTRlTCTION 321 


which the rails are spiktni. A road of this character will support 
traffic on a very wet l)ottoin better than a dirt gnule. 

Brush Ballast. — Spur tracks crossing swani|xs and muddy 
places often an* ballasted with brush, including swanijx'd tree 
tops, piled 2 or 3 f(‘ct high on the gra4lc. Conifcnnis brush is pref- 
erable to hardwood, but cither may be used. The ciossi^es arc laid 




Fig. 106. — A Culvert ea a DjitKiiiK RailroaO Spur rvafly for tlie Earth 
Cover. Not4’ the u«t* of non-rT»Tclmn table material for filling deprcaaionji 
on lx>th side.** of the. culvert. WHsliingUm. 

on top of the hni.sli and tin* rails spiked to them. When the track 
has l)een used a few times the brush ballast flattens out and cross 
poles are then plaei*fl lietween the ti<‘s. One man can cut and 
pile bnish on from lOt) to 1.5t) feet of roadlwd, per day, provided 
it can lx; w;cur<Ki along th(? right-of-W'ay. 

Culverts. — Thew* are used where the grade crosses very small 
stream.^, or slight deprcKsions w'here it is nccensary to have drainage 
from one side of the grade to the other. • 

.They are ordinariJ/ made by placing logs from 18 to 30 inches 
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in diameter across the ri^ht-of-way on either side of the stream 
or depression and coveririK them with slabs split from 12- to 18- 
inch timbers*. Brush is often piled on top of the 8lal>8 to prevent 
the dirt from falling through, and the grade is then built over the 
culvert. 

When tJlie span is sliort and the grades is high enough above the 
stream to p<irmit it, several f)oles or crossties may be laid across 
the gap parallel to the roadbed, and the crossties 8upfX)rting 
the rails placed on top of them. 

Box culverts made of plank are seldom used because of the 
great(‘r cost for material. Hoiind galvanized iron culverts are 
now used on some main lines. 

Vnille (Juards. — Log roads that pass over private lands or 
cross public highways use cattle guards to prevent stock from 
passing down th(‘ right-of-way. Th(‘ usual type is an open pit 
3 or 4 f(?et deep, feet long and 3 or 4 feet wide, whiidi is in- 
closed with a frame of 12- by 12-inch timbers. A division fence 
extends from the guard to the highway fence. 

TRACK SUPPLIES 

Crosstm. — The siz(‘ of cro.ssti(‘s used depends on the gauge 
of th(* road. They may be sawed or henved. Narrow-gauge ties 
are made b or 7 feet long and standard-gauge oms are S feet. 
S(piar(‘d ties are b by 8 inches in size and pol(‘ ties, for a narrow 
gauge, hav(‘ a 3- to 5-inch face, and for a standard-gauge a b-inch 
face. 

Ties usually are cut on the operation and are made both from 
hardwoods and softwoods. Hewed |X)le ties made from .second- 
growth pine are seldom as satisfactory as sipiared ones because 
they break readily and cau.se frequent derailments. An expert 
ti(‘ hacker will lu'vv thirty-five or forty standard ti(‘s p<'r day, an 
average* man twenty-five or thirty. Some o|)erators who own 
sawmills and cut crossties for the market use the rejects on their 
logging o{x*ration. 

New ti(\s are placed at 24-inch interv’als, center to c(‘nter, on 
main lines and spurs. On the latter they wear out U-fore they 
decay Ix'cause of the frc*quent pulling and driving of spikes. On 
tangents only every other tie may be spiked which lengthens its 


* See Fig. 106. 
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life because a tie which has been spiktni four tinies iK^comes so 
weakened that it often breaks under the rail esixTiiilly if the ends 
of the tie an* not well balhisted. When spurs are taken up only 
two spikes in each erosstie may lx* pulltHl. one on tin* outer side 
of one rail and the other on the inner side of the oj)|H)sit(‘ rail. 
The tie may then be forced to one sidt* and n‘nioved. AVhen the 
track is relaid, the spikes in tin* tit* are pullt*tl slightly, the rail 
8lip|)ed under the spike heads and tlu* latter then driven tight 
against the rail flange. Tht* avt'rage annual tit* rt'nt'wals on 
southern logging ojx'rations av(*ragt' al>out two Inindrtal pt'r yt*ar. 

C'rossties of special l(*ngth are n*(juire<l for a switch. A set 
of timbers for a single swit(*h ranges in l(*nglh from to If) f(‘et 
and the number vari(‘S with the fn»g: (*.g. a number S frog 
rtxiuirt'S 17 and a number 10 frog 7)6. 

These are often sawed out in tin* mill. 

On rough track tin* long switch ti<‘s 
may bt* replaced by two standard-length 
ones. 

SUel Hails. — Kails art* classifitMl ac- 
cording to their weight in jxmnds pt'r 
linear yard, and those of a given w<‘iglit 
are now madt of a uniform si/a*. 

The chief parts of a rail are tin* h<*ad, b)7. ~ A Sfaiulani 
the web, and the tlang<* basi*. The* head R.jil He.al. a, tijohead. 

. . . t f, the 

contains 42 j)(*r cent of the metal, the w(‘b 
21 per cent atul the flange 37 per <*ent. 
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llails are sold by the lonj? ton. Although the standard rail 
length is 30 feet, shippers reserve the right to include 10 per 
cent of from 24- to 28-foot rails in a given order. 

Narrow-gauge roads itse 25- or 35-pound rails; and standard- 
gauge 35- or 45-fXMin(l rails on spurs, and from 45- to 70-pound 
rails on rHain lines. 'Fhe lighter rails are an advantage on spurs 
l)ecaUHe they can be handled more readily. 

The long tons of rails of different w'eights required per mile 
of road may be found by multiplying the weight per yard by 11 
and dividing the result by 7.‘ Ordinarily the weight of the rail 
in ix)un(ls per yard should e(|ual the num})er of .short tons carried 
on all the drivers of the heaviest locomotive that is to be used. 




Fia. 108. — Forms of Rail FastoninKs* burs, b, fish plates. 

For example, a locomotive having a weight of 80,000 pounds 
on its driv(‘rs should not be opi'rated on less than a 40-f)ound 
rail. 

Lumber companies may l»uy or leas(‘ .^second-hand rails from 
trunk-line railroads. The latter practice was (‘ommon in .some 
sections, where trunk lines had second-hand stt^ I, which accumu- 
lated when a change in tin' weight of the rails was madt* on their 
lines. The h'ase of steel at low rates .slaved to encourage' the 
development of the lumber industry along the trunk line becau.se 
it reduced the lumberman's investment in equipment. 

Rail Fastenings. — Either angle bars or fish plates are used to 
strengthen and brace the rails at the joint. 

Angle bars, which are of .several tmttems, are lx)lU'd on each 
side of the joint with from two or three Iwlts in each rail head 
(Fig. 108a.) They are used Iwth on main-line and spur logging 
roads. 

60 X 11 

, * Example; weight of rail, 00 pounds per yard; then — ^ — *94 tona, 
640 pounds. 
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Fish plates, sometimes called “straps,” are plain bars of steel 
bolted to the rail in the siime manner jus the angle bars, but 
usually with not more than two Iwlts iht rail head (Fig. 1086). 
They are especially adapted to spur track use because they can 
be put on quicker than angle bars and are iHiually sen'iceable for 
light traffic. Standanl re(iuin*ments call for joints 4 )er mile. 

Spikes. — Kails are fastened to tiu* <Tossti(‘s by stjuare spikins 
which vary in length and size with tln' wi’ight of rail. Four 
spikes are driven to (‘aeh tie, one on each sid(' of each rail. 


ESTIMATED AMOUNT OK MATEUIAI. HKQl IKED FOR ONE 
MILE OF TRACK FOR RAILS OF A OlVEN WEIOHT 
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Turnouts. - Tiu* device used to conne<-1 two given sets of 
tnick is known as a turnout. It has tlina* s(‘parate parts known 
as th(* .switch, tlu* frog an<l thi‘ guard mils. 

(1) The switch is tin- n»oval»le part of tin* turnout, ami is 
the }X)int at which the two di\erg<*nt tracks nn’et. d'hen* are 
two kinds in use by loggers; (a) the .stub-switch in which l)Oth 
main-line rails art* cut (Fig. KK)), and (b) the split switch in which 
but one main-line rail Is cut (Fig. 100). The latter is preferrtal 
because of it.s greater .safety. 

(2) F'rogs provide the meaas by which the flanges of tlie wheels 

can cross the rail of th(‘ truck when the train i.s cnt<*ring or leaving 
a switch (Fig. 100c). Frog.s are Iniilt ready for mv in the track 
and arc made for various degrees of cur\'atun', (‘ach size Ixdng 
dcisignated by a numl>er Those in most common use* on stand- 
ard-gauge' logging roads an* No. (i (0® 32'}, No. 8 (7'* 00') and 
No. 10 (5^ 43'). The number of a giva n frog am la* determined 
by dividing the length of frog by the width of the frog heel, 
the quotient being the frog numlM’r. , 

(3) Both on the main line and the spurs, guard rails, from 10 
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t<) 15 feet long, arc placed opposite the frog and serve to hold the 
wheel flanges against the outer rail and thus make the wheel 
flanges on tin* opposit(‘ side? of the car follow the proper rail. The 
8pac(‘ l>etw(‘en the head of the guard rail and that of the main 
rail is 2 inches. 





b SPLIT SWITCH 



ch • LainKtIi of Kr«if 
Tb* Prog Nuiubor “n"* ^ 

Fie. lOi), — 'Two Forms of 1'urnouLs used on Pnilromts. a, the 

stui) switch. 6, the .split switch, c, a standard frog. 

STEKL LAYINC. A.\I) UKMOVAL 

The work of laying steel and taking it up may be done either 
by hand lal>or, or by track-laying and lifting machines. The 
work is done lx)th by contract and by day labor, although the 
latter is the more common. 
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A crew of from twenty-one to twenty-five men, provided with 
a light engine, and one or more ears carrying erosstit's, rails and 
other supplies will lay, by hand, from 1500 to 2000 feet of tmck, 
daily. The usual unit for (‘xpressing tlu‘ amount of work done 
in laying or taking uj) track is the 30-fi>ot rail and the average 
day’s work for each man in th»‘ crew is from five to six*rails either 
laid in the track or taken up or Imth. Some highly efficient 
cr(‘ws are ahh* to lay ten rails jht man, daily. Whcai laying or 
taking up track by hand, the rails and ti(‘S are carrii'd on flat 
ears each holding from fifteen to tw(‘nty pairs of rails with the 
recjuired number of ties. Th<‘ cars are jnished ahead of the lo- 
comotive to the iK)int where construction is to begin. Ties 
are them laid in |K)sition on the right-of-way, and th(‘ rails placed 
on th(‘m. The rails are conni‘cted by angh* bars or fish plates 
and spiked to every third or fourth tie. This gives the rail 
sufficiiait bracing to hohl up th(‘ train which is push(‘d forward 
a rail length and the oi>eration rep<*at<‘d. In taking up track this 
proc(‘ss is reversed. The cost is al>out the same as for laying 
track. 

'rrack-laying crews are followed by back spik(Ts, who complete 
the spiking of the track. On main line and curves four spikes 
are placcsl in each ti(', two for (‘ach rail, but on spurs every other 
tie may be spik(‘d. The track can be taken up inon* readily 
if it has a minimum number of spik(‘s to pull and the life of the 
tie is also iiK'reasi'd. A cn-w of seven imuj will back-spike KMK) 
feet of track per day. 

Spurs an* inov<M| with such fnspnmcy that it is seldom feasildc 
to carry a stock of b(*nt rails for curveal fKjrtions of the track. 
In nearly all cases it is* practicable to bend the rails to tin* prop<*r 
curve as they are spiked. On main-line work a rail-bending 
machine is sometimes used. 

Wdiere spurs are being built constantly the steel-laying crew 
may spend alternate' days in n'ltjoving steel and ties from an 
abandoned road and in placing them on a new roadln^d. 

On main lines the <‘xpansion of tlie rails during wann weather 
must be taken into account in order to pn'vent buckling. To 
remedy thus a space of A irjch in winter and inch in summer 
is left between rail ends. On spurs' the rails seldom fit closely 
so that this factor may lx* (fisregardist. 

.Hand methods reqifire a crew of strong men to handle the heavy 
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crossties and rails and a full crew isnecessaiy to work to advantage. 
In order to reduce the amount of heavy work involved in track 
laying and lifting and to make it possible to work efficiently with 
a smaller en‘w of average strength men, several types of track 
laying and lifting machines have been devised. These are of 
two gen(Ta^ types; (1) those that handle the rails and ties in sec- 
tions or panels one rail length long; (2) those that handle rails 
and ties separately. 

The first method is best adapted to flat lands where there are 
few curvets and turnouts on the line, for where these occur the 
track s(*ctions must be broken up before they can be relaid. 
The rails are laid with “even joints.” The equipment includes 
a locomotive, several flat cars and a locomotive crane mounted 
on a flat car. The train is backed out to th(‘ end of the line 
that is to 1>(‘ tak(‘n up, the bolts on one (md of the fish plates 
are removisl, and chains are attached to each corner of a 30- 
foot s(‘ction, which is then elevated s(‘veral feet by nu'ans of a 
cable on the track mover. The lattcT is then revolveri in an arc of 
180 degr(‘(‘S and the s(‘ction de|x)sited on the flat car directly 
behind it. The train is then run forward a rail huigth and the 
proci'ss n‘p(‘ated. When ten s(‘c(ions, or 3(K) ft‘et of track, have 
been placed on a flat car, it is switched out by the locomotive and 
an empty sul)sfituted. After loading several flatcars, the train 
proceeds to a new lira' wh(*re with the track mover ahead the 
process is revc'rsed and th(‘ track laid. On one operation a track 
foreman, who ran the machine, om* lalxirer on the flat car to 
fasti'll and loosen chains, and three or four laborers on the ground 
to handle thi' sections and to l)oIt up and unlKilt fish plates have 
laid 20fK) fei't of track daily, in addition to clearing the right-of-way 
and cutting wood for fuel. 

When there are many curves in the track it is cheaper to break 
up the panels and to handle the crossties and rails separately. 
Two general types of machines adapted to this work are on the 
market. One of them, the so-called Norby track-laying and lifting 
machine* is mounted on a 42-foot flat car and has a ski'leton steel 
hollow framework 12 feet high, lOJ feet wide and from 34 to 
40 feet long. An over-head I-lieam track is bolted to the frame- 
work ovi'r the centi'i' of the ear and extends 20 fei't beyond both 
(^ds of the framework. A four-wheeled trolley travels along 
I See Fig. 110. 
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this track, bein^ actuated by an endless cable driven by two drums 
and a 5- by 7-inch twin engine placed nlMne the center of the steel 
framework. Steam for the enpne is piptMl from (he locomotive. 
Both the rails and the crossties are handled by this trolley. A 
track-laying outfit comprises tlu* track-laying machiiu', a flat 
car for crossties and a locomotive. In taking up track! the train 
with the track machine in front is jaished within 30 feet of the 
end of the road and the rail fastenings removed. Tin* trolley 
is then run out to the end «)f the boom and a loose rail lifttKl by 
means of rail tongs and carried back and dropped uiahT the frame- 
work of the machine. Wh(*n lMi(h rails have been plac<‘d on the 
car, the cro.ssties are made up into bundles containing .several 
pieces, a choker is placed around i\mi\ ami the unit raised by 



I’kj. no. — 'Pho Nerhy Trark-Liying utid Lifting IVvico.. 


the trolhy and carried above the rails on fh(‘ car to a flat car at 
the rear of (he machine. .A crew of tvvelv(‘ men, exclusive of 
the foreman and (he locomotive attendants, can pick up or lay 
al)OUt 1S(K) feet ni track (lail>’. 

Another tyj)e of track-laying and lifting machine is mounte<l 
on a .special car with a steel framework and has t wt> endl(‘ss parallel 
chains s[)aced .about I feet .apart which extend from the rear of the 
machine to the (aids of a cantilever arm which projects 22 fecft 
beyond the ttaicks on the forward part of the machine. These 
chains are driv<*n by a small reviTsibh* duplex engine, which is 
furnished with steam by the locomotive?. Th(‘ chains rest on 
sills on top of the car on which the crossties are piled and are 
used to carr>^ crossties from the cur to the end of th(‘ cantilever 
ann or vice versa. The crossties are raisial sIkivc the chain 
by short sections of 2- by 4-inch piecf‘s which are i>lace<l on 
the sills imrallel to the ckain. The rails are carried on bunks^ 
on^ both sides of the fnachine. When track is l>cing taken up, 
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the machine is run out to the end of the road, the raiJ fastenings 
removed, aiuJ the rails pulled, by a power driven cable, over 
roIlf‘rs to the [)unks on the car. The crossties are then picked 
up and plac^cd upon the endless chain on the cantilever arm which 
carri(‘8 them to th(‘ rear of th(‘ machint* where th(*y are stacked 
ui)on the ^2- by l-inch timbers on top of the sills. As loading 
progreases additional strips are placed along the chains until 
the front eral of the machine? is reached. In track laying the? cross- 
ties are? rolle^el down U|)on the endless chain anel carrieul to the 
enel of the cantilcve'r ann where the*y are plae*eel in jx)sition by 
the crew. The rails are? redle'd from the ))unks iiix)n rollers 
along the siele* of the* car anel then pushe‘el forwarel where they 
are pickeal up l)y means of rail tongs anel carrieel forwarel and 
droppf‘d upon the erosstie's. Wheai the rails are in position, the 
rail fastenings are aeljuste*el, and brielle's are placeel on the rails at 
intervals of 7 or 8 fe‘et to holel them upright and in position until 
the trae?k layeT and locomotive? have paasesl. Spiking is done 
be'hinel the le)e‘omotive' sine*e more' spe'e'el e-an be maele by this 
method. This mae-hine' can be* ope'rate'd with a ore'w of edght 
men but a crew of from fourteen to sixteam is more' efficient. 

The back-spiking eTe'w is followeal by the surfacing gang which 
levels up the roadbe*d with ballast, eligs or ope'ns drainage* elitche'S 
alongsieie of the track, adjusts the gauge, raisers the oute‘r rails on 
curves, and performs any work nee*essary to put the road in a 
condition for operation. On main lines a large* jirnount of sur- 
facing may be* elone, but on spurs it is limiteal. 

Roads whie'h have sharp e*urve\s teiust have the gauge wieleneel 
to reeiuce the frictional re’sistance of the whe'els against the* rails. 
It is customary to wiele’n the gauge* at le'ast |\,-ine*h fe)r e*ach 2.} 
degrees of curvature* in e*xe*e'.ss of 5 ele*gree*s. For example, the? 
gauge would be incre’ase*<i {-inch for a 20-degrec curve. The 
extra wielth allowed is de|)e*nelent chiefly on the width of the car 
wheel tre'aels. 

The centrifugal force of a train uneler siwed tend.s to force the 
wheels against the outer rail. This tendene’v increase?a with 
speed and is greater on a sharp curv'c than on an easy one. It 
is overcome by elevating the outer rail and lowering the irmer 
one and also by coning the tread of the wheels. The diagram 
(Fig. Ill) sliows the customary elevation for standard-gauge 
track on curvTs up to 40 degrees and for Speeds up to 30 mijes 
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per hour. The elevation for track of another gauRe is approxi- 
mately in proportion to its relation to the standaril-gauge. 

An average day’s work for surfacing a ru'w roatlU'd when alx)ut 
8 inches of dirt are iLsed as ballast, is thre(‘ rail h'ngths jwr man, 
while on swamp work when from 12 to 15 inclu's of dirt ballast 
are used, it is one rail length. , 

Cost of Construction. — Tho cost of construction per mile on 
logging railroads varies widely in a given ri‘gion. Th(‘ two 


I 

c 

c 

o 

3 

e 

o 


Fi(]. 111. - DiiiKnini Sh<»wjnK tlio Cu.snmuirv Flevulion (»f thfi OiiU^r Hail, 
ill IiicIh's, ftir V.irioii.s of Curviitun*. 

factors that ehiefly influence it an* toiK>graphy and the characU*r 
of the liottom on which the road is to be built. 

C’onstnietion is ch<*ape.st in the Hat pin(‘ for(‘Hts of the extreme 
southem States, where a minimum of gra<liiig is rtajuired. On 
the other hand the rough to|K>graphy of some of the Pacific 
Coast countr>' often requires heavy gnwling work and high tn^tkjs 
and the mads must 1 h‘ built more carefully for tranHiK)rting the 
large and heavy timlH‘r. Swamfw -such as are found in the 
cypress region also necessitate a heavy expenditure because 
the main roads have to be built on piling. 
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Loggers in all sections spend from 60 to 90 cents per thousand 
feet of timber hauled for the construction of the road, from 20 
to 30 pvr cent of which is expended on the main line. The cost 
of main line logging roads, exclusive of rails and other supplies, 
in the southern pine region ranges from 11000 to $2000 per 
mile, andton the Pacific (>oast between $3000 and $6000. Spur 
lines in the South cost from $300 to $750 and on the Pacific 
Coast from $2000 to $3(X)0 f)er mile. The cost of a main line in- 
cluding new stet‘l rails, angle bars, spikes, crosstics and supplies 
will exceed the figures given by from $3000 to $4000 per mile. 

Maintcnance-of'Waij. — Section crews are employed to keep 
the road ballastr‘d up, maintain tlu^ gauge, keep the drainage 
ditches open, replace broken or decayed ties and to make any 
repairs that may be needed. Mainbmance on main lines requires 
one man per mile, and on spurs one man for 2 miles of track. 
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INCLINES 

I^oggcTs in niountainoiiH n'j^ioris often find it necessary to 
raises or lo\v<‘r loaded lo^ ears on too steep for tin' optTation 

of locomotives unless Hvvitehl>a(*ks an* instalh'd. One w(‘stern 
loKK<’r states that tin* ratio of track required for inelifies as com- 
pansl to switchbacks is 1 to fi. These conditions may be cm- 
coiint(‘n‘d in bringing timb<‘r over a ridge from om* valhw to 
another, or from a ridge to a lo\v<*r lev(‘l on which the logging 
railroad is located, or vice v(*rsa. I^ogging inclines are often used 
to overcome difficulti(‘s of this eharaeter. 

Two (litTerent inclim^ systems are in us(‘, nanu'l}', the* oiu'-way in 
which loaded cars jire low<*red in one openition and the* (*mpty 
ears lat<‘r drawn u[) to the top; and tin* coimtf'rbalance system 
in which the empty car asc(‘nds as the load(‘d (‘ar desciaids. 

The roadb(’d for an incline does not re(|uir(' jus strong construe- 
tion as a railroad becaus(' there is no |K)unding action such as is 
produced by a loeomotivi*. An un(*v(‘n grade* is not a s(Tious 
handicap unh'ss there are |)ortions which an* so gentle that 
ears cannot be n'turned to the* foot of the inclim* by gravity, 
in which case* a trip line must be provieh'd which will pass from 
the hoisting engine through a block at the foot of the* incline and 
then back to the summit. 

Inclines should lu* built approximately in a straight line Ix*- 
cause greaiter power is nMjuired wlu'n the direction of pull is 
changed and the life of the cable is short(*ned when it passes 
over rolh'rs at curves. IIowev(*r, small d(‘gn'es of curvatun* are 
is'rmissible if rollers are [)lac<*d at such places to reduce cable wear. 
The maximum efficient length for an incline seldom c'xceeds 8000 
feet. 

When loaded cars are hauled up one s\o[H} and dropped down 
on the other side, the distance on the down-grade should not 
exceed the maximum for an upgrade haul. 

One-way Vehicles. — These may have one or two cables, the 
334 
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former being most freciuently usetl on short lines altlioiigh it 
Ls sometimes used on long ones. The ouf-mbk system luis 
a one-<lrum hoisting or lowering engine phued near tin' head 
of the incline, by wliich the cal's are (lropp(‘d down or j)ulh‘d 
up the grades. It sometimes is placed at the summit and 
is used to raise cars up to the top of th(‘ inclint' ^.ml tlum 
lower them on the op|x)site slope. In some cast's logs are 
carried over mon* than oik' divide by using two or more rais- 
ing and lowering machines. On an Oregon opt'iation' wln‘n* 
two ridges were crossed the logs wen* first dniwn up a ir> ptT ct'ut 
incline 15(X) f(‘et long, and tlu'n lowered down a 20 ]M‘r cent gradt* 
for 3(KK) feet. At the base of the lattt r gnide th(‘ cal's were 
picked up by the cablt* from a machine near tlu' sta'ond summit 
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and hauled up an H f>er cent gradi' for KXK) feet, and then lowered 
on an 'S per cent grade for 15(K) b‘(‘t. I'lie engine at the woods 
tenninus was a 9- by lO-inch yarding engine, carrying lAtM) feet of 
J-irich cable which pas.sed through a IS-inch sheave block at 
the .summit, and then \vas i)rought back b) the foot of th<‘ inclim^ 
and attached to th(‘ draw bar of tlu' logging car. The car wan 
drawn to the summit of tin* first incline when* it was held 
by a small line from <h(‘ donkey which was attacla'd to tlie 
rear draw’head of the car. The main cable w.'is then IransftTred 
from the front to the r(*ar tlrawheiul, the .small cabh* reh*ased and the 
car lowered to the foot of the gra<l(*. Jb*re it was f)ick(‘d up by the 
second engine which pulled the loafl to the tof) of the sf'cond in- 
cline and then lowen*d it to the roadway. Ihe actual time re- 
quiretl from one crul of the double incline U) the other w;ih alKUit 
20 minutes, a round trip requiring one hour including loading 
and unloading the incline* car, which wais a standard .set of logging 
trucks ecjuipp(Hl with .safety bunks. An indeixmdent brake 
control was provided by a b'rider car made from a single set ot 
* See Fig. 112; Tlie Timl>crinan, May, 1915, p. 48A. 



336 


LCM3GING 


logging trucks upon which were mounted two hand brakes. 
The tender car was connected by chains and rods to the logging 
car. It was seldom used since the engineers were able to control the 
8|:)eed of the car from the machine. 

The loaded car weighed approximately 20 tons and carried 
from 50(X> to 7000 l)oard feet of timber. 

An improv(‘m('nt on the method of op<^rating similar inclines 
suggested by a loggcT is to fiisten the cable around the center of 
tlie load and when the latter has nearly r(‘ached the summit to 
incr('aH(^ the spe(‘d of the car so that it will cross the divide and 
drop down th(^ other slope. The sheave block should be hung 
on a swivel about 20 fe(‘t alx)ve the center of the track. 

A two-cahle sysb'nd was developed by a western operator to 
lower timber from mountain 8lo|>ea to a railroad at the base, 
about 12(K) fe<‘t l)elow. Inclines witii lateral spurs were con- 
structed and the loaded cars brought to them for lowering. 
While most of the inclines were straight, on one there was 1200 
feet of track on a 12 degree curve. Power for lowering the ears 
was provided by all- by 13-inch hoisting engine placed at the 
top of the slope, which had a drum capacity of 12,000 feet of 
U-inch cable. The engine was mounb'rl on a sh'd so that it 
could be moved readily under its own |X)wer from on(‘ s(‘t-up 
to another. 

The lowering line led from the engine, placed on the left of the 
incline, through a three-slieave block on a lowering car, and then 
back to a stump near the engine but on the opposite side of the 
track. The lowering car had a steel frame sup}x)rted on two 
single trucks, on which was mounted a comi)ound lowering 
block. 

The tlead section of the lowering line rested on skids placed 
along the track and at right angles to it. The moving line restetl 
on sheaves along the side of the track, spaced at 100 foot intervals. 
On the inside of the curves the cable led over rollers, while on 
the outside of curves the dead line was held in place by brackets 
which automatically released or picked up the line when the car 
had imssed a given pomt. 

The “ lowering” car pulled the empty log cars from the base of 
the incline to one of the lateral spurs, where they were left on 
a siding, and were later taken to the loading point by a geared 
' See Logging in the Douglas Fir Region, hy W. H. Gihlx)n8. 
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locomotive. Loaded cars were brought out from the lateral 
spurs by a locomotive and placed on a siding ntw the incline. 
The lowering car was then run in on the switch and oouplcnl 
to the loaded cars, which were then pulled out uiK)n the incline 
and lowered. Two or three loaded or six empty cars were 
handled at one time. This sysUan hits piov(‘d sjitisftictory on 
inclines 4800 feet long and with maximum grades of 30 |M*r cent, 
the machine lowering 40 cars, daily, und(‘r lhes4* (‘ondilions. 

Counterbalanced / nclhies. — Tlu‘S(‘ are d«‘sign(‘d so that as 
a loaded car d(‘scends an (aupty one jiscends. Tln rt* may Iw 
a single track from the l)as<‘ to a |x>int alK)ut midway of the 
incline where a passing switch is installed and singh* or double 
tracks then continued to the summit. Sometirmvs tripl(‘ rails 
are used with a jKissing switch at the midway iH)int. The 
loaded and empty cars then use llu‘ middle rail in common. 
A coimU'rba lanced incline built in ( alifornia was 80tK) f(‘et long 
and had a drop of 3100 feet, the grades running from 10 to 78 
|X'r cent with an av(Tag(‘ of If) fM*r cent. 'Fhe low<Ting engine 
wjis e<piipiM‘d with a single drum driven by 14- by 1 l-inch engim‘«, 
geared to a ratio of 12 to I, and providing a car s}M‘ed of 000 
feet per minute*. Two indetH‘nd<‘nt sets of friction brakes were 
provided. The 0 by 10 plow steel cable* was Ij ine*he‘K in 
diamet<‘r anel wjis lu*lel elown on el(‘[)re‘ssions by she‘aves Hup}X)rt(Ml 
on tre^stle* work It) fe*et above* the* grounel le*vel. She-aves also 
were placeel in the* trae*k whe're the* cable might drag on the* gn)und 
in order to keep it out of the dirt. 

A 8|x;cial ele*sign of e*ar holding TiOtJO lK>arel fe*e*t was useel which 
had a stee*! bulk he‘ml 5 feet high at the front e*nel to prevent the 
logs from slieling fe^rward on the car. The time* resjuire'd to low(*r 
a (*ar varie*el from 10 to 12 minute*s ine luding the* time* nece‘8«iry 
to attach the cable at the summit anel eletach it at the* fejot of 
the incline. 

There are* .several devic<‘S, known jih “snubbing machines," 
used for lowering logs down an inclined track. 

The chief feature of the friction-brake* snubbing machine is 
a heavy frame*, carrying a large <lnim on which is wound the 
cable that holds the loaded cars in chc‘ck. The* Mi)eed of the cam 
is regulated by means of hea\'y band brakes placed on flanges 
attached on either side of the dnim. • 

The haul cal)le is returned to the top of the* incline* by various 
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devices. One type has a small drum placed on one end of the 
main drum shaft and a trip line from a yarding engine wrap|)ed 
two or three times around it. When the main cable is to be 
wound up, the trip lira? is tightened by sheave pulleys, and, as it 
is wound in, the main dnitn is rotated. 

Anoth(*f m(.*thod is to use a donkey engine equipped with 
a large dnirn and IJ-ineh cable with the (;ars attached to the 
free end. The speed is controlled chiefly through the car brakes 
supplemented Ijy friction brak(‘s on tlu^ drum. Empties are 
brought to the head of the incline by winding in the main cable. 




Fio. 113. — A Hydraulic SuuhhinK Machine, a, .side view, b, top view. 

Hydraulic machines,* of the type shown in Fig. 113rt and 6, 
have been used in tin* Northwest U) control the sjx'cd of cars 
lowered on inclin<‘s. 

The water cylinders (A') an* clased at both ends and are con- 
nected with the pipe (/.) which has a plug valve (M) near the 
middle. When (.If) is closed the w'ater is confined and holds the 
pistons (//) rigidly in place. t)|^'ning the valve (M) allows 
the water to pass alternately from one end of the cylind<*r to the 
Other, tile sptH*d being governed by the e.xtent to which the valve 
* See The TimberuMui, Portland, Orejeon, October, 1900, p. 51. 
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is opened. The eontrolliriR l(‘V(‘rs are so arranged that th(‘ valvt^ 
(M) can only 1)(‘ ojxaied and closed gradually, thus avoiding 
heavy shocks on the cable. In addition to the hydraulic cylinder 
brakes the machine is ecjuipped with taiicrgt'ncy brake bands and 
wooden friction blocks. The cabl<* and em|)ty cars an‘ retunuHl 
to the head of the incliiH' by an auxiliary slt auMiriveii^caigine. 

A snul)bing device of th(‘ above eharacler was operated on a 
450(J-foot incline on whicli then‘ was a (lilTtatan r of bUK) f(‘el. 
(‘levation. Tho grade on a portion of th(‘ road was oO prr cent 
and av(‘rag(‘(l 30 per cent for th(‘ taitin* distaFic«'. 

One (‘ar hohling (KHK) fec't log scab*, a total wt'ight of about 
20 tons, was lowered with a 1-inch plow steel cabh*. A greatcT 
number of cars eould liavi* Iwa*!! handled by increasing thr* siz(‘ 
of the cabh*, but since the daily re(|uirements were only 30,000 
board feet, this was unn(*cessary. 

In a western op(‘ration, which had a 20 p(‘r c(‘nt grade near 
the end of its logging railroad, tin* problem of lowering cars w?is 
solved in the following manner: A track was built up tin* slope 
from the main liin* to a lM‘nch on which a yarding engirn* wjis 
plac(*d both for skidding logs and loading cars. A J-inch cable 
was laid along tin* track from the iKittom of the inclirn* to the tof) 
wh(*re it wjus passed through a bhn*k in tin* rear of the yarding 
engine and then carried down tin* track to tin* starting jH)int. 
One (*nd of tin* c.abh* was attache<l ti» the forward (*nd of the 
empty cars, and the other end to the drawhead on a locomotive 
standing on a paralh*! track beside the (‘inpty cars. 'Pin* cars 
were j)ulled up the incline by running the locomotive on the 
main line* toward tin* mill which h.'iuled the <*inpty cars from 
the paralh*! track to tin* main incline track and then to tin* summit. 
Signals for starting arnl stopf)ing were giv(‘n by l>lasts on 
the whistles of the locomotive and the yarding (*ngirn*. The 
speed of descending cars wiis controlhal by the locomotive as it 
.slowly back(*d toward the base of tin* hill. 

Safety swit<*h(*s were in.‘<talh‘d both at tin* t^op and lK)tt,orn of 
the incline .so that the; cars passing up or down could 1 m* shunUal 
from th(‘ main track to a siding In-fore they would me(‘t other 
cars or the locomotive. 

Two loaded cars were handh*d a^ one time, tln^ locomotive 
placing two empti(*s at the* head of the incline and then taking 
the loaded cars to the mill. This arrangement reHiilt(*d in a 
tiMnimum loas of time* for the train crews 
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Dudley. — Formerly when it was not possible to build a straight 
track, and the length of incline exceeded miles, a special form of 
traction device, called a ** Dudley** or '^Dudler,** was used. It 
was mad(? to opt*rate on ascending or descending grades and 
either to drag logs over the ties or to haul them on cars. 

The Dvdley was a tractioti device with steam or gasoline 
power mounted on trucks. It was moved along the track by 
means of a cable wound several times around a bull drum on the 
machine. The cable was stationary' and the ends w'en; attached 
to stumps or trees at the upper and lower terminals. When 
the drum was rotated the machine warped itself up or down the 
incline. Such devi<u‘s are rarely U8(‘d today, some fonn of one- 
way or counterbalanc(‘d incline l)eing sul>stituted for it. 
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CIIAFrER XX 

MOTIVE POWER AND ROLLING STOCK 


A. LOCOMOTIVKH 

There arc two tvpcvs of locomotives; iiam(‘ly, rod and gt'^red. 

Rod Locomotives. — These hav(‘ the jmwtT transmitt(‘d from 
the cylinders to th(‘ drivei-s by means of a connecting rod. They 
have a longer wheel-base than geared locomotive's, conseejuently 
they cannot take as sharp curve's, but are' the' be'st type for a 
smooth, well-maintaine'el road of e'asy grade', and be'e'jiuse' e)f their 
sixM'd are especially scrvie*e‘al>le' for main-line' ('iigine's when the 
haul exceeeis 7 or 8 mih's. 

Those' use'd for logging pur|K)S('s range' in we'ight from 20 to 
150 tons. Sadelle-tank loe'omotivers of from 20 to 85 tons' weight 
are sometimes useel on spur tracks, and are' more eflicie'nt for their 
size than types with a tt'iiele'r be'e'ause there is less eh'aei weight 
for the engine to carry. For main-line' work loe'ennotivejs of 40 
tons or more' are' in ge'iieral use. 

A s[M'cial form of rod loe'omotive', known as the* Mallet Arti- 
culated Locomotive', is use'el on senne main line* logging roads 
that have sharp curve's. It has twe> se’ts of e'ugine's mounteel 
under the lK)iler8, e*ach e'onne'e'te'd to indepcnele'iit groujxi of 
elriving wheels. The re'ar e'ngine* is fixe'd rigidly to the boiler 
like the re'gular patterti of rod le)c<jme)tive. 1'he forwarei engine 
and driving wheels are so attiu*he*d to the lx)ile‘r that the truck 
may have a late*ral motion when taking curve's. This truck is 
connecte'el to the rear engine by means of a radial el raw-bar and 
steam is transmitU'd to the cylindt'rs on the* front truck 
through an articulated pipe. The forward ix)ny truck is pivoU'd 
and may swing from side to side, inele'pe'nde'iitly of the trucks 
l)earing the engine's. The cylinders are single or compound 
expansion, and the exhaust steam of the rear engine is used in 
the cylinders of the forward engine, thus effecting a saving in fuel. 

The advantages of this type of engine are that the wheel base 
341 



342 


LOGGING 


is materially shortened by having two separate sets of drivers 
which p(‘riiiit the use of a h(‘avy rod locomotive on a road having 
curves that an* too sharp for the regular tyj^e of rod engine of 
the same weight; and it is so constnn^ted that live steam may 
be us(‘d in tin; cylinders of l>oth engines to secure greater |X)wer 
to start Ipads, which incrcjuses the hauling ix)wer of the loco- 
motive in comparison with that of an ordinary rod engine of the 
sanu! weight, since an (‘tigim! can keep in motion a greater load 
that it (‘an start. Anoth(‘r h^ature (claimed for this locomotive 
is that the driv(‘rs slip h'ss than on oth(‘r typ('S of rod engines 
b('(*aus(‘ tlie forward cylinders d(‘p(‘nd on the* rear on(‘S for st(*am, 
and should tlu* drivers conn(‘(;tt‘d to tin* latter slip, the (‘xhaiist 
would fill th(* f(‘ed pip(‘ of the forward cylinders faster than it 
could b(‘ r(*liev(‘d and tin* r(‘S\iltant ba(‘k pr(‘ssuro on the high- 
[)ressure pistons would n'ducf* tlu* spiu'd and pn'vent further slif)- 
piuK. 

Ixu!omotives of this typ(^ ranging in weight from 81 to 121 
tons, ar(‘ in us(* on logging roads in the Pacific Northwi'st. The 
minimum w(‘ight in which tiu'y are built is 50 tons. One weigh- 
ing 121 tons is in op(*rati()n on tlu* Pacific ( oast on a road having 
3r)-d('gr(*(‘ curv(*s and 8 per c(‘nt grad(*s.^ 

Geared Loco mol ires, — The first g(*an*d locomotive wius con- 
Htruct(*d about 1S85 by K. 10. Shay, a Michigan logg(*r, and this 
locomotive, with modifications and improvenu'nts, is in extensive 
use to-day. S(*v(*ral forms of g(*ared locornotivos other than 
the Shay an* now on tlu* market. 

The ol)j(*cts sought in g(*ared locomotives are to secure a, 
maximum amount of tractive* force with a minimum total weight, 
a short truck bjusi* that will enable the engine to take sharp (’urvTS 
with i'a.se, and a form of truck that will adjust itself n*adily to 
an uneven track. TIu'se ends an* accomplish(*d by making every 
wheel undi'r the engine and tender a driving wlu*el; by trans- 
mitting power to the driving wheels through a series of bevel 
gears that bt’ar a ratio to each other of from 2 to 1 or from 2} 
to 1; and by tlu* use of swivel trucks on which the drivers an* 
arranged in j)airs and conn(*cted, one with another, by means of 
an articulated driving rod. The weight is distributed over a 
long w'heel biise which lU’rpiits the use of a smaller rail, fewer 


‘ The Tirabernian, August, 1910, p 03. 
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ties, lighter bridges and a ix)orer tnick tlian for a rod locomotive 
of the same weight. 

On poor track where a speed of from 6 to 12 mih‘s jx'r hour, 
only, is possible, geared locomotives are preferable to real U'caiuse 
they have large fire l)oxes, short strok(‘ engin(‘s, aiul a high piston 
Sliced. The slow cylinder sp(‘ed of rod engiiK's causey defective 
draft on grades. 

There are two ty^H's of geared lo(‘omotiv<\s, nanu‘ly the center 
shaft and the side shaft . 

(1) Center shaft. There ar(‘ s<‘veral patterns on the market, 
the ones most commonly used Ixang the* ('limax and tin* Jleisler. 





Fi(i. 111 . — A ('Umax (l<*an*(l D)eoinetive. 


The (Mimax is mounted (*ither on two or three four-wheel 
sw’ivel trucks. When Jtwo trucks are used, one is placed under 
the forward and one under the rear end of the locomotive. When 
three trucks are u.sed, two an* plac(*d urnler the engine proper 
and one under the tender. The lM>il(‘r is the horizontal locomo- 
tive type, mounted on a steel channel fraim*, reinforced with 
truss rods. Two single-cylinder (*ngiiies art^ attJiched to the 
frame, one on each side of the \m\vr, and transmit the power 
directly to a heavy crank shaft, placed under the l)oiler and at 
right angles to it. This shaft is held in position by a frame fixed 
to the boiler, and power from the shaft is transmitted by gearing 
to a central articulat<*d line shaft which pas8(*s to the forward 
and rear trucks and tuns on lx*aring8 on top of each truck axle. 
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Pinions fitted on this shaft mesh into gears on each axle and 
thus traasmit power to the driving wheels. 

Locomotives of this class are built in weights ranging from 
18 to 75 tons. Those of from 18 to 60 tons weight have eight 
drivers and those; of from 65 to 75 tons weight have twelve 
drivers. ^ 

A Climax locomotive with an upright engine and a “T” l)oiler 
is built in 15- and 18-ton w'(‘ights. The frame of heavy timbers 



F((i. 1 15. — A Hcislor Geare<l I»r<)nH)tiv<‘. 


is supported at each end by a pair of swivel trucks. Two ver- 
tical high-speed, double-acting engines are located in the cen- 
ter of the main frame and are directly connected to a shaft 
which carries two spur gears of different sizes, which mesh into 
two main gears on the center driving shaft. These provide a 
high or low speed as required. A center shaft transmits power 
to the driving wheels in the same manner as the horizontal style 
of locomotive previously described. This locomotive is used on 
stringer and light steel roads. 

The Heisler locomotive is built in weights ranging from 18 
to 75 tons. The locomotive and tender are carried on a heavy 
steel frame mounted on two pairs of swdvel trucks, one set being 
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placed under the forward end of the locomotive and the other 
under the tender. 

Power is furnished by two 8inKle-(‘ylinder enfj:ines attached to 
the frame one on each side of the boiler. JCaeh engine is inclined 
at an angle of 45 degrees from the vertical and the rt'ciprocating 
parts are connect(Hl directly to a centnil single-tlm^w, articu- 
lated driving shaft. 

Spur wheels are fitted to the c(‘nter of the forward and the 
rear axles and pinions attach(‘d to each end of th(‘ driving shaft 
mesh into tlieni. Th(‘ spur wheids and pinions are enclosed in 



Fi«. 1 IG. — A Shay (Jeared I/>cemotive. 


a tight ca.se which is ({(‘signed to prevent th(‘ entrance of grit and 
other foreign substances. 

(2) Side Shaft. Then* ar(‘ two inak(‘s of side shaft locomo- 
tives, namely, the Shay and the Willametti', lK)th of which are 
similar in d(^sign. The former, laiilt in w(*ights ranging from 13 
to 150 tons, has been on the market for many y(‘arH, while the 
latter has only recently lK*en offered for sah*. 

The frame of the Shay is ma(l(‘ of h(‘avy ste(‘l ‘T” l)camB 
braced wdth trusses, and is supi)ort(Hl on from two to four pairs 
of four-wheeled swivel trucks. Ixicomotives weighing 55 tons 
and less have two trucks; thos(* from t>5 to 105 tons, inclusive, 
three trucks; and the 15()-ton lo(*omotives, four trucks. The 
third and fourth tnicks on locomotives weighing from 65 to 
150 tons are used to carr>^ the t^-nder. 

The lx)iler is of the horizontal locomotive type with extra 
large fire box and steam space*. The engin(*H are of the vertical 
type and are attached to the l)oiler plate on the right-hand side 
just in front of the cab. Locomotives of from 13 to 20 toiw 
weight are eijuipped, with two cylinders, and those of greater 
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weight with three cylinders, placed side by side and directly 
connected 120 degnu's apart, to a driving rod which is supported 
on a h<‘avy bearing attached to th(‘ )>oiler. The driving rod is 
broken both with universal joints and also with two slip joints 
to permit eith(‘r an increasf^, or a decrease in the length when 
passing lyound curves. Th(‘ right-hand wheels on each truck 
are fitted with gear rims into which the pinions mesh which furnish 
the driving jKJwer for th(‘ locomotive*. 

irAULlXej AHILITV OF LOCOMOTIVES 

The hauling ability of a giv(‘n locomotive depends largely on 
(1) the tractive* fe)ree, (2) the* n‘Histane*e e)f the load te) gravity, 
anel (It) the frictional re*sistanee. 

Tractive Force. — d'he* trae*tive* force of a locomotive*, some- 
timers improperly e*alle*d the “elraw-bar pull,” is the* ix)wer |x>s- 
8esse*el by a locomotive* for pulling a train, inclueling the weight 
of the loe*omotiv(* itself anel its teneler. If one (‘iiel of a rope is 
passed ove‘r a pulh'y anel faste*ne“d te) a weight hanging in a pit, 
and the* other (‘iiel is attache'd to a le)e*omotive‘ running on a straight 
le‘ve*l track without re*gnrd te) spe*eel, the* trae-tive* fore-e* e)f the* loe*o- 
motive will be* re*pre*.se-nte*el appre)ximate‘ly by the* amount of weight 
the locomotive* e*an lift. Trae*tive* fe)re*e* ine*re'ases in eliree’t pro|K)r- 
tion to the* are*a of piston he*aels, le*ngth of stroke anel steam 
pressure* in the* cylinelers. anel ele*e*re*ase*s elire*ctly as the* eliametcr 
of the* elriving whe*e*ls ine*re*a.se'S. 

Traetiva* fe)re*e is ele-penelcnt on the we*ight of the* loe‘e)motive on 
its elriving whe*e*ls be*e*ause it aelhe*res to the* rail only by the 
friction elevele)[)eel betwe*en the*se* whe*e*ls anel the* rail heael, anel 
the re’sistanee to slipping increavse*.s with tin* we*ight on the driving 
whee*ls. The weight on whe'cls e)the*r than elriveTs has no efTe*e*t 
on the trae’tive fe)rce. If the engine* is too light in }>rope)rtion 
to its powe*r it will be unable to he)lel itself to the rail and e*xe'rt a 
strong pull, while on the* other hanel if the weight of the* locomo- 
tive is toe) gre*at in e-omparison to its |)Owe*r, it will not haul 
ma.ximum loaels beeau.se* of the* e'xe*e*ss weight in itself that must 
be move*d. In industrial loe’omotives the economical ratio 
l)etween the we*ight e)n the drivel's anel the tractive force ranges 
from 4l to 1 te) 5 to I; i.c.*, the tractive force in }X)unds is from 
23 to 20 pe'r cent of the total weight on the drivTrs. 

The usual formula employed for determining the tractive force 

» 



MOTIVE POWER AND ROLLING STOCK 347 

of single-expansion rod locomotive's witli si piston sptMMi not 
exceeding 200 feet per minute is sis follows: 

rj, _(f'X Lx .So p, 

1 ) 

when T represe'nts the* trsictivi' force*, 

d H'pn'sents tlu* diaine1(*r of the* cylinder in inclti^s, 

L repn'si'iits the* length of jeiston stroke in irselies, 

.85 p r(“j)r(*S(‘nts S5 per cent of the Ixsilcr pressure/ 

D rei)resents the* disum'tc'r of the* driving wlu'cl in inches. 

As the spe(‘d increase's the* tnietive* fe)ree' de*ere*iise‘s he'e'juise the 
mean etTe'ctive pre*ssure in the* eylinele'rs falls anel frie*tion also 
incre*ase*s. 

Resistana’ to (havitii. — 'Phe* re'sistane'e* to gravity inere'ase's in 
exact preijiejrtion te> the* grade* and is 2t) ]>ounds por ton of 20(K) 
]K)imds for e*aeh 1 pe‘r e’e'iit rise* in graele*; e .e/., fe>r a tk5 |>e*r ee*nt 
grade* it is 10 [lounds per teen and fe)r a 1 pe r e*e*nt graele* it is 80 
}X)unds per ton. 

Ri’mdanci’ due to Friction, — The re'sistanee* ehie* to frietiein 
varie's with the eharaete*r anel eoneiition e)f the* re):iell>e‘el anel the 
rolling sto(*k. 

The re'sistanee of the* flange* frie*tie)n of we>oele*n rails is alnnit 
twice that of ste'e*! rails. Pexaly laiel or e-reeoke'd rails anel over- 
loading inere*as(* the* rolling frie*tiem, whie h is also gr('ate*r in colei 
we*ather than in warm anel gre*ate*r fe»r e‘ni})ty e*ars than fe)r le)ade:*el 
ones. 

IvOgging cars of gexxl e*e)nstnie*lie)n, aixl with we'll-e)ile‘el Ix'arings 
should have* a frie*tie)nal re'sistanee* eef fremi 20 te) 25 jxeunels peT 
ton of weiight hanelle*el.^ 

The* frie*tional re*sistanee* on e*urve*s s e*xtre*me*ly variable* be- 
cau.se it is ge)ve*rne*d by nuine*re)us fae teirs, ;ime>ng whie’h are the* 
de*gre*e of e*urvature*, le*ngth e)f (he* whe*e*l base* e)f loe*onie»tive*s anel 
cars, elevation of the* e)ute*r rail, spe*e*d, (*oneii(ie)n e)f re)lling stock 
anel track, length of train, anel le*ngth of the* e*urve*el se*ction. 
Frictional re'sistanee* is partially e)veree>me* by ine-re-asing the* 
width of track on e*urves /r. iiu’li for e*aeh 2\ ele*gre'e*s of e*urvature‘, 
and also l)y coning (he face* of the* e*ar whe*e*Is so that the gremtest 
diameter is next the flange. Whe*n iTenvelexl against the rail the 

‘ Thw has teeen found by pmrfiral te-xl to (x^ (ht* averagej effective preweu^ 
in the cylinder. , 
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outer wheels will then travel farther, per revolution of the axle, 
than those on the inner side of the curve. Friction is also de- 
veloped because the ri^id attachment of the axles to the truck 
frame does not permit tlumi to assume a radial position with 
references to the curve. On a 0-driver rod locomotive the lonj? 
wheel l)a^^e is partially overcome by making the center drivers 
flangciless. On very sharp curves it is customary to lay extra 
rails inside of the outer rail and outside of the inner rail to pro- 
vide a support for the flangeless drivers. In determining the 
amount of frictional resistance due to curves it is the general 
rule to a.ssume th(‘ resistance for standard gauge* to })e J pound 
per ton per degr(‘e. If the wh(*(‘l base* is the* same*, e*urve resist- 
ance in other gangers is al)out in proi)ortion to the relation of 
the gauges. 

Calculation of Ilauling Capacity. — The haeiHng capacity of a 
locomotive* in tons of 2000 pounels is determined by tlividing 
the tractive force of the locomotive by the sum of the re'sistances 
due to gravity, rolling friction, anel curve rcsistane’e*, and the'n 
eleeluct from this result the* weight of the locomotive and tend(*r. 
This gives the tonnages the le)comotive can haul, ine-luding the* 
we'ight of the; cars. 

The estimateel hauling capacity of locomotive's of give'n weights 
and types may be found in the' e*atalogue'S of the manufacturers. 

The following figures were see‘ure?(i from logging oi)e*rations. 
On a 24- de'gr<*e curve anel on a 3.5 per ce*nt grade, two 40-ton 
Shay engines have haule*el six loael(*d flat cars* e'ontaining 42,000 
boarel feet, while the same loe-omotives have hauli'd e'leven cars, 

77.000 board fe'et, around 32-de'gre*e curve's and U[) 3 per C(*nt grades. 
A 60-ton Shay on the* same oix*ration haiile'd fiva* e*ars, 35,000 
board feet, over a road having 24-elegree curve's and 3.5 j)er 
cent grade's, and eight or nine cars, of 70(K) fee*! capacity each, 
over a 32-de*gree curve and a 3 pe'r ea'iit grade*. An IS-ton Shay, 
operated on a road 4 mile's long and having grades ranging from 
0 to 8 per cent, and with one 47-degre'e e-urve handh'el, elaily, 

150.000 board fe'e't.^ A 50-ton sadelle'-tank rod locomotive oper- 
ated on a roael having maximum grade's of 2 per e'cnt anel curve's 
of 30 degrees has hanelleel eight loaded ske'leton cars. 

* Length 41 feet; we^ight of each oar 27,000 pounds. 

• The Tiniberman, Soptcnil)er, 1910. 
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FUEL FOR LOCOMOTIVES 

The fuel used on logging locomotives may Ix' woo<l, coal, or 
crude petroleum. 

Wood is frequently used in regions wlu're coal and fuel oil 
are expensive, however, it has K(‘v<‘ral disath antages. 

(1) There is danger from fon^st i\m during the cfr>^ setison 
l)eeause sparks are thrown for long distances. A high jmt ctmt 
of the forest fires on logging opcTations start along tin' railroail. 

(2) There Ls a larg(' hulk of material to he liandl(‘<l. It 
requires twice the amount of wood as compared to av(‘nige 
bituminous coal to secure equal steaming n^sults, and tln^ siwce 
occupit‘d hy the fuel on th(‘ tender is about five* times jis great. 
Train crews spend much time daily in taking on wood which 
involves a time loss both for the train crew and the locomotive. 

(3) When pitchy woods are used it is impossilde to maintain 
an even heat, because th(' nsinous mattiTs are driv(‘n off first 
and the burning gas cr('at(‘s an intense hi'at for a short jx*rio(l, 
but l>efore the wood has been consumed suffi(‘i(*ntly to p<‘rmit a 
new supply to be fed into the fire 1k)x, the temperature falls 
markedly. This alternat(* rising and falling of temixTature 
causes a constant contraction and expansion of the fir<‘ 1k)x and 
tube metal and th(' tul)es soon be(Hune l(‘aky. 

(4) A skillful fireman is recjuinal to handle* a wood fire so that 
a sufficient amount of steam may be availal)le at all times, es- 
pecially on steep grades. 

Bituminous coal is preferred to wood on logging rofwis where 
it can be secured at a reasonable price, although it is fully as 
dangerous from the standpoint of forest fires. It is greatly 
preferred by firemen b^cau.se the labor is not so exhausting and 
a more even fire can l)e maintained. 

Fuel oil Ls preferred when it can lx* secured at a cost not greatly 
in excess of other kinds of fuel. 

It has the following advantages over woex I and coal : 

(1) The danger from forest fires is eliminattxi. 

(2) The cost of handling is reduced to a minimum, because 
the oil may he pumi>ed into the storage tanks on the t<mder and 
a sufficient supply carried to run for at least one-half day. The 
added time saved in taking on fuel &s comfMired to wood is an 
important item during the course of a month. It is easier to 
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transport oil in supply tanks than it is to handle an equal fuel 
value in wood or coal. 

(3) A saving in fuel and water is effected on heavy grades 
and the hauling ability is increased because the steam pressure 
can be held at a desired point by increasing the oil feed under 
the boiler^ It is not possible to do this with wood or coal, since 
merely opening and closing the fire box has a marked effect on 
the effi(!iency of the locomotive under strained conditions. 

(4) A man can learn to fire an oil-burning locomotive in a 
few days because no especial skill is required. A saving in wages 
is therefore* effect(Ml. 

The relative value of the three kinds of fuel is approximately 
as follows: 

One ton of good grade bituminous coal is equivalent to IJ 
cords of oak wood, or from 2 to 25 cords of softwood, and from 
130 to 190 gallons of crude petroleum.' 

The (rhoice between tin* different classes of fuel is made either 
on the basis of forest fire danger or on the relative cost. Some 
roads passing through the forested regions use oil during tin* fire 
season and coal during other periods. 

The amount of fuel consumed daily by a logging locomotive 
is extrenn'ly variabh*, depending on the mileage traveled, the 
loads hauled, tln^ number of hea\'y grade's traversed, and the 
efficiency of the fireman. A 4r)-ton Shay on a westc'rn operation 
averaged 9 barn'ls of fuel oil daily, while a 37-ton Shay in the 
same region burned about 5 cords of softwood. A r>t-ton rod 
engine on a soutln*rn pine ofK'ration avc'raged 4 cords of pine knots 
{)er day, and a 55-ton Shay on the same opt'ration burned from 
2 to 2J tons of bituminous coal. 

SPARK ARRESTKUS 

The laws of most forested states require the installation of 
some spark arresting device in wood- and coal-burning logging 
locomotives. Various types of spark arresters are in use, two 
of which are here desc ribed. 

' Tests on the Boston and Maine, in 1903, showed that from 130 to 140 
gallons of mule petroleum were equal to a vshort ton of Pennsylvania bitu- 
minous coal. In 1910 the New York Central and Hudson River Railroad in 
the Adirondacks found that from 170 to 190 gallons of crude oil were equal 
to one ton of bituminous coal. 
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Sequoia Spark Arrester. — This arrosU*r‘ has a J-inch mesh 
wire screen (A) which projects uI)ove a ciiulcr pan (D) attaclieii 
to the stack. From the cinder pan outlet })ip(‘s (C) hvid to a 
receptacle Mow. A lij^ht metal deflector is fixt^d insid(‘ the 
pan to guide the cinders to the outlet pipes. Th<' sparks arrested 
and deflected by th(‘ screen are drop|M‘d into th(‘ nnaM^ing pan. 
This arrester is us(‘d chiefly for wmxl-burning logging engines. 
Users claitn that the engine exhaust will k(‘(‘p the screen clean 


A^ 



and that it does not interfere with the <lraft. The (levic(‘ is light, 
and is easily put on and removed. 

Radkif-IIunUr Spark Arrester. - - d'his is an effeetive locomotive 
spark arr(‘ster^ which is’u.sed by many lumlxT (•ompaiii(‘s. 'The 
smoke and cinders pass iij) through tin* main smoke ehamlxT 
(A), striking again.st a spiral cone (B) which gives them a whirling 
motion, and large cinders are thrown outward by centrifugal 
force against the pt'rforated screen plate (C’j. This plate hjia 
openings large enough to p<‘nnit the passage of cinders into the 
spark chamlxT (D). Once througli this |)erforat(‘d s<Teen ^date 
the cinders are Ixwond the line of active draft, and by their w<*ight 
fall into the receptacle (O) from which they urv removed through 
the cleaning-out hoh's (F). The ligifter cinders which are not 

' Fig. 117. 

* Fig. 118. 
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thrown through the perforated screen plate are carried by the draft 
against the fine netting (E). In firing up, the natural draft through 
(A) around (B) and under (E) is unobstructed by netting. This 
has two advantages: (1) the possibility of clogging is eliminated; 
(2) there is an (‘asy, free draft when starting the fire. This stack 
acts as arjcntrifugal separator which prevents the emission of the 
larger and more dangerous sparks and only allows the escape 
of small, light sparks which are dead 
by the time they leave the stack. 



Provision is made for watering 
locomotives (‘ither at the mill or at 
some convenient point along the 
railroad. Water may be supplied 
from storage tanks, l)y gravity pii)e 
lines from streams, or taken direct 
from the streams by an injector. 
The amount of water required is a 
varial)l(' factor, depemding on the 
amount of work performed by the 
engine and the efficiency of the fire- 
man. 

Trautwine says that betwecui 0 ancl 7 pounds of water are 
evaix)rated for each ix)und of average-grade coal that is con- 
sumed. On a basis of fij ixninds of water (O.S gallons) per 
|K)und of coal, 100() gallons will Im* required for each ton of coal, 
or 8()0 gallons for each cord of wood consumed. Engines which 
“blow-off” at frecpient interv'als will require more water than 
the amount merit ioiK’d. 


Fia. 118, — The RAdloy-lIuntcr 
Spark Arrewter. 


B. CARS 

Logging cars are subject to severe u.sage and are built chiefly 
with wooden frames so that repairs can Ih> made at the loggers^ 
machine shop. 

NARROW GAUGE 

When light rails arc employed, the same type of car as de- 
scrib'd for the stringer-road^ is often used. When a 35- or 
* 40-pound rail is in use a heavier car is desirable. The main 
* See jwge 282. 



MOTIVE POWER AND ROLLING STOCK 


353 


features are similar to the 8-wheeIe(l strinfjcer-road truck mentioned, 
but they are built heavier to secure a capacity of from 1500 to 
3000 board feet. 


BUOAD GAUGE 

Three types of cars are in use on broad gauRc roadsi, namely, 
flat cars, skeleton cars, and trucks. 

Flat Cars. — These are chiefly used where the loi?s are hauliHl 
for a portion of the distance over a trunk-line road. Th(‘ latter 
usually furnishes the ears, kc‘ef)s them in repair, and provides 
motive power wh(*n the cars are on its lin(‘. PaynuMit for this 
service is made on the basis of the number of cars hauled, the 
number of thousand lx)ard feet of logs handled, or a flat raU» 
per train-mile. 

Logging flat cars may have special rails laid on the car floor 
on which log loaders travel, anti also wooden or meUil bunks to 
raLse the logs off the car floor. 

Logs arc held on flat cars by stakes or chains. 

(1) Short Stakes. — Th(‘s(‘ art* made nt*iir tin* loading place 
by a stake cutter, anti are insertetl in the stake |K)cke(s on the 
car. They are usually thrown away at the unloading fK)int. 
If bunk loads only are hauled and tht* logs tlo not occupy the 
entire floor of tlw car, the bunks art* (*t|uipp<*tl with adjustable 
'‘chock blocks,’' t)r dogs, which are ri(tt‘d it) tht* bunk clost* to 
the log; or rough blocks or small logs may be inst*rtt*tl Iwtween 
the logs and the stakes to make the load solid. Where a top 
load is put on a car, tht* logs wetlgt* In'tween thost* on the car 
floor and make a compact lt)atl. 

(2) Patent Drop Stakes. — These project from 2 to 3 feet 
afx)ve the car floor and art* t*t|uipi)e<l with wifety trip tlt*viceH for 
use in unloading. The logs are seldom l)ounti with chains unless 
the load is built high. 

(3) Long Stakes. — For carr>dng high loads, trars are often 
equipped with stakes frtjm 5 to 6 feet long, which are cut from 
saplings or matle from sawed material. They are insertt?d in the 
stake pockets, anti after the greater part of the Itiatl has been 
placed in position the 8tak(‘8 on the opposite sitles of the car are 
bound together with heavy wirt*, cable, or with chains to prevent 
the loa<l from spreading at the tof). The rcrnaintler of the load, 
is then placed on top /)f the binders. Sapling stakt^ with wire 
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binds are used where it is not feasible to return stakes and bind- 
ing nmtermi to the forest for further use. 

(4) Chaim. ~ Lof's may also be made secure with binder chains. 
After the main body of the load has been placed on the car, 
either a chain is passed around each end of the load, or one chain 
may he j^issed around the center. In the latter case corner hind 
chains are sonu-times used if the car is not provided with stakes. 
Each set consists of two chains, one of which is fastened near the 
center, and tlu' otluT to the outer end of tlie bunk. The first 
chain is about 2 feet long and the fre(‘ end terminates in a ring, 

3 or 4 inchtvs in diameter. The second chain is several feet long 
and its free* end terminates in a gral) hook. When the first tier 
of logs is load(‘d on the car, the corncT binds an‘ adjusted on 
the two outside* logs. This is ae'complished by placing the long 
chain over tlu^ log, passing the grab hook and chain through the 
ring in the short chain, drawing the long (diain taut and locking 
it at the ring with the grab hook. The tof) load is then placed 
and if ne'cessary a center bind i)lac(‘d around the* (*ntire load, and 
one or more logs placed on top of the chain to tight(*n it. 

Flat cars an* from 24 to 41 f(‘(‘t long. Those 30 feet and 
OV(*r in h'Ugth will carry a double* load if the* logs elo not e'xce*e‘d 
18 fe‘e‘t in le'ugth. The* ave*rage e*ar load, for me'(lium-size*d 
logs, is from 4(KK) to OOIK) board fee*!, with a maximum of al)OUt 
10, (KK) f(*e't. 

Skeleton Cars, — This tyix^ of car has two pairs of 4- 
whe'ele*el true*ks je)ineel toge*ther by a h(*avy wooel l)olste*r. A 
bunk from Sj to 10 f(*e‘t long is plae*e*d directly over each j)air 
of true’ks. lUmks are nppre)ximate'!y 11 fe*e*t apart on a standarel 
length e*ar, l)ut e*ars are also built for long logs with bunk centers 
up to 33 fee*! apart. 

Ske'leton e’ar bunks are eepiip|X*el with a variety of stake's and 
“cheu’ks” for prev(*nting the Indtoin tie'r of Ie)gs from rolling off. 

One enel of each bunk is often provided with bunk spike's, 
lx)lted to or elriven inte) the wooel while the* othe*r e-nd is e'quipi)ed 
with a choe’k or elog, which prefects above the bunk when in use, 
but which may lx* dmpi)e'd below the bunk level by means of a 
rod ojx'rateel from the op|X)site side when the car is re'aely to 
unload. A single “ top bind ” chain also may be plae'cd around 
the center of the load. 

Cots are frceiuently equipped with patent drop stakes, which 
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project from 18 to 24 inches iilK)ve the bunk jind are held in 
place by means of chains or bands, which may be loosened by 
a rod manipulated on the opposite side of t}n‘ car. Droj) stak(‘s 
are useful when small- and medium-sized lop? are han(J](‘d. 
They also obviate the ust* of binding cliains. Some* operators 
use round stakes without attachments. j 

In handling; small- and me<lium-sized logs the loads are some- 
times built up stjuare and the logs are held l)v several sets of 
binding chains and often by a top biinl chain. Ix)gs art‘ loaded 





Flo. 119. — A Skeleton Car. A t\|H* corniiion in the wulhcrn yellow 
pine fores(.s, 

in this manner by power loaders and a falsework is us(*d on the 
aid?* opposite the skidway, against which the loads can be built 
and held in fX)sition until binding chains can be placial. 

Skeleton cars are (‘(piipped (‘ither with hainl or air brakes, 
and usually with pin couplers, riuy range in weight from 
6900 to 18,500 iK)unds each and have a ratc'd carrying capacity 
of from 30, (KK) to SO.tMfO ixuimls. 'riiey will c.arry fnnn ItKK) to 
10,000 board feet. Tin* heavier weight cars are employed ex- 
clusively for the heavy timlKT of the J^acitic Coast. 

Skeleton cars combine* lightness with a maximum carrying 
capacity, are rea-sonable in initial cost, and are the cheapest 
form of car to maintain. 

Trucks. — These are used on tlie Pacific Coast and are espe- 
cially adapted to long log-^. They have two pairs of wheuds on 
which a steel fnime is mounted. A ste» 1 swivel bunk, 9 or 10 
feet long, is mounted on the fraiiH* atK>ve and midway lK'twc‘<*n 
the pairs of wheels. The bunk is armed either with 8t<‘ei spilies of 
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with a long sharp strip of steel which prevents the logs from 
slipping forward or backward. 

Trucks are equipped with hand or air brakes; pin or auto- 
matic couplers; patent stakes or “chock blocks” for holding 
the bunk load in plac(?; and chains for binding the load. They 
ar(‘ built in a high and a low tyfje, the former carrying the heav- 
iest loads. They are in common use on roads operated by 
loggers but are not operated on trunk lines, which will not haul 
them. 

Ix)g.s of approximately equal lengths are .selected for a given 
load, and a truck is required under each end of them. The 



weight of the logs may be sufficient to hold them finnly on the 
bunk witliout the us(' of chains, howc'ver, if the train is long 
and the strain is seven*, chains are used. When the cars are 
equipjK'd with air brakes, extension air-brake hose is adjusted 
under the log or logs between the two trucks, and is held in 
place by chain or ro|K* attachments placed around one of the 
logs. 

Tnicks weigh froin 10,000 to 13,500 pounds each and have a 
rated carrying capacity of from 50,000 to 75,0(X) pounds. 

In practice low trucks seldom carry more than 5000 board feet 
and high trucks 75CX) feet. 

ROLLINO STOCK AND MOTIVE POW’ER EQUIPMENT 

The numlwr of logging cars required on a given operation is 
dependent on 

. (1) The amount of timber handled daily. 

(2) Capacity of the individual cars. 
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(3) The average numlx'r of cars hauleil jx'r train load. 

(4) Manner of loading and handling ears in the woods. When 
loading is concentrated in one or a few places, fewer cars an? 
quired than where loading is done at variou.** |)oints. 

(5) Manner of handling cars at the (l(‘stination. If the train 
crew unloads the cars on arrival at destination, the ijUinlsT of 
cars reriuircd is less than where the cars an* hdt to U' unloaded 
while the engine returns to the woods for another train load. 

(6) The distance that the cars must be hault‘d. l)n long 
liauls a maximum number of cars are on tla* road to or from the 
mill; while on a short haul th(‘ number is less lM‘caus(* of the 
short time required to mak(‘ a round trip. TIh‘ rcHpiirements 
for a large ojK‘ration having an 8- or 10-mile haul cannot !><' met 
unless the numb(‘r of log cars available is ecpial to twice the 
number of loaded cars haul(‘»l daily. 

The equipment us(‘d by a large* white pine* logging company 
o|)erating 14 miles of narrow-gauge main line* anei fremi 2 to 4 
mil(*8 of spurs, and ele*live‘ring elaily from 2(K),(XK) to 210, (XK) 
board feet at the* mill was as follows: 

154 Skeleton logging oars (24 f<H*i long, hunks 8 fevt wielc, JO f(M*t ejcnicr to 
center), 3000 Iwiard f(*et oaparity. 

2 Cal)ooso,s (\ for the main line an<I I for the const ruction train). 

2 Box cars for hauling suppliers to camp. 

2 Flat cars for the constna tion train. 

2 Water tank cars for hauling the < amp uater supply. 

Thirty-five cars were loade*d at skid ways each morning and 
each afte*rnoon, making a total of He*venty cars elaily. The* re- 
mainder were on the roael or in the* re*pair shop. 

Thr(?e locomotives only we*re* u.sed e>n thi.s rojvel, two for hauling 
and one for road construction we)rk. One* of them, a hO-ton 
rod engine, hauled only on the main line*, while* a 5.5-ton Shay 
geared locomotive haule*d on the* spurs and f)tjlle‘d a train for 
7 mile‘8 on the main line e*ach morning anel night. A 3.5-ton 
Shay was U8e*d e*xclusively for con.st ruction work and for hauling 
water for the camp. 

A logger in the Mis-souri shortleaf pine region, ope^rating 3.5 miles 
of standard-gauge main line and from 1.5 to 20 miles of spurs, used 
the following equipment to handle 125,000 lK)ard feet daily (90 
cars). 
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316 Skeleton log car? (20 feet long; bunks 10 feet wide, 12 feet center 
U) center). 

2 CalxK>.sc.M (1 for the nmin line and 1 for the loading crew). 

2 Tank cars for hauling water for the camp. 

2 Flat cars H for the construction crew and 1 for the main-line train). 

1 Mule car for transporting the animals used in loading. 

Seven i^)d loeornotivcH of the following weights were used: 


1 24-ton 

1 36-ton 

1 38-ton 

2 44-ton 

1 4H-ton 

1 .50- Urn 


Five engitjes w(‘re in constant use in hauling on the main line 
and spurs; one locomotive was u.sed by the loading crew and 
construction train; and on(‘ was held in res(‘rve. 

An Alabama longh*af pine op(‘ration with 24 miles of main 
lin(‘, un<l from 5 to b miles of spurs used fifty-thre(‘ 40-foot flat 
(‘ars to haul, daily, from twenty-five to thirty cars of logs (70,000 
to 00,(KK) l>oard feet). These cars had a rat(‘d capacity of 00, (XK) 
|K)unds and (‘ach carried from 2r)(K) to IlofK) board f(‘(‘t. 

The logs, which were hauled 0 miles ovct a trunk-line rail- 
road, wen* load(*d on cars [)rovid(‘d and kept in repair by the 
trimk-liiH* railroad which also furnished ora* Oo-ton rod (‘iigino 
for u.se on its track. 

The logging company provided om* 54-ton rod, one 40-ton 
rod, and three Shay loeomotiv«‘S of tin* following weights: 2S, 
32, and 55 tons. Tlu* rod engines wen* us(‘<l on tin* 18 mih's of 
main-liiK* logging road, while tin* 32- and 55-ton Shays wen* useil 
on the spurs, and the 28-ton Shay on tla* construction train. 

On western operation when* 200, (XX) board feet were hauled, 
daily, over a 3-mile main line with a 5 per eent maximum grade 
and many curves, a 55-ton flei.sler was used on the main line and 
n 35-ton Heisler on the 3J miles of spurs. Forty 40-foot flat 
cjirs were required to handle the output 
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» LOADING AND UNLOADING CARS 

LOADING CARS 

The Crosshaul. — One of the early methods of loading cars 
was by means of tin? crosshaul.' A crew of five? m(‘n and a team 
were required and the daily output did not exceed 40, (XX) board 





Kicj. 121. ~ Tx)ttding Log Cars with n Crosshaul. Mi.ssouri. 


feet. On large operations this metluHl is too slow, although it 
is still used by loggers who have a small daily output. 

Poiver Loaders. — One of the first successful power loaders 
was put on the market in 1885 and since that time many forms 
have In'en brought out, which differ in the manner of locomo- 
tion, character of l>ooms, and other details to meet special re- 
quirements. They are useddor loading flat and skeleton cars. 

* * See page 138. 
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A power loader has a steam hoisting engine and drums, an 
upright Iwiler, and a rigid or swinging loading l)oom. It is 
usually mounted on a truck which Ls provided with some ap- 
pliance for transporting the machine. Gasoline engines have 
been substituted for steam on some patterns but they are not in 
extensive use. , 

Loaders are built with a short swinging base-control lx>om, a 
long swinging end-control Ixmin, or with a rigid lHX)m. The 
first two types are adapted for loading on ix)or track l>eeaU8e 
the logs can- be centered on the car and l(‘ss manual labor is rc^- 
quired to build th(‘ load securely. They also are desirable where 
the logs are scattercnl. Short l)Ooms are not adapted to handling 
long lengths. Rigid lx)oms are used to advantage on good 
track where the logs are al)un<lant and fairly well decked. 

There are two tyjx's of loaders. 

(1) Ix)aders o|K‘rating from log cars. The Rarnhart, Model 
C Arneric^an, and the Rapid loaders are examples of this type. 

(2) Ix)aders o|X‘rating from the main railroad track. The 
Decker, McGiffert, Surry Parker, American Modc'Is I) and E, 
and the Browning are the mon? common machine s of this tyfK*. 

An advantage of the second type of loader is that it may re- 
main in one place until all logs are loadixl, while loaders of the 
first type must change their base for ('ver>' car unh^ss a locomotive 
is in attendance to move the train as desired. 

(a) Barnhart, — This style of loader recpiires either p(»rma- 
nent or temjK)rary tracks on tlx? log car over which the loader 
passes. When permanent track is uwd, the rails are laid only 
the length of the car bed, because otherwise they would inter- 
fere when the train rounded sharp curves. The space l>etween 
the rails on each car is spanned with two fl-shafxxi irons pla(*(*d 
on the car rails which can be n*moved as soon as the loader has 
passed over the gap. Tem|X)rarv tracks are made in three sections. 
Th(‘ loader rests on one section, another spans the gap Iwtween 
the two cars and the third rests on the empty car at the rear 
of the machine. As the loader proceeds along the train the 
tracks are picked up by the loader and moved l>ehind it. 

The engine, drums, booms, and all working parts arci moun^ 
on a steel frame, which is pivoterL to a truck frame carrying 
eight pairs of trucks, with wheels 10 inches in diameter. Tljie 
loader can revolve in a complete circle by means of a geared 
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wheel, attached to the truck frame, into which mesh two pinions 
which are driven by a double rotating engine. One form of 
this loader uses a chain control for the rotary movement. The 
weight of the loader is borne on five cone-shaped rollers attached 
to the truck frame. 

The loajer moves under its own power from one car to another. 

A feature of this loader is a slack pulling device which has 
a pair of friction sheaves moimt(‘d on the boom and driven by 
a Ixdt. The I)ow(t is controlled by a hand lever. 

Two sizes of loaders are made, tlu‘ smaller, Xo. 10, having 
chain control, an oak boom 2") f(‘ot long, a double by 8-inch 




122. — The Model (I Aineriean L<>n I/)!uler. 

hoisting engine with govi'rnor control and a 3b- by 9G-inrh verti- 
cal boiler. 

The No. 12 loader has a .steed boom 23 feet 9 inches long, gear 
and pinion rotary control, double hoisting engines with 7J- by 
8-inch cylinders, controlled by a balanced throttle, and a 50- by 
82-inch vertical Iwiler. The pull at the tongs on this machine 
is from 9 to 10 tons. 

The Barnhart, though a fast machine, is more expensive to 
kwp in n'pair than some of the other tyjx's of loaders, and re- 
quires skillful lalK)r to secure the maximum output. It is rarely 
used on narre^w-gauge roads. The maximum log that it can 
handle is one containing alwiit 1500 board feet. 
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(6) Model C American. — This type of loader is suiiilar in 
character and opcTation to the Barnhart. It nins on t(‘ni|x)rary 
tracks and uses tlie geared circle for rotating the machine. It 
Is one of the clica|X'.st loadi‘rs to keep in n'pair ami will handle 
a log containing 2000 l>oard feet. 

(f) Rapid. — 'riu“ Rapid loadcT has a stiff woojen boom, 
an upright l)oiler and a double hoist ing engine. T!u‘H(‘ are inounttHl 
on a i)air of steel runners on whieli the loader slides fmin car 



Fhj. 123. — The Rapiil D»g D>a(ler. 


to car. Power for inovirig it.s(‘lt is furnish(*(l by a cable and drum. 
Rapid loaders are sometinu'S mount <•(! on a heavy pair of two- 
filods for slc<l loadint!. . It is iida|.l. cl for liclit work. 

(d) M(xkl D A miTimn. - Tliis loader is used t)i)ly where llKht 
e(iuipment i.s employed iKa-ause it is tecessary for the loader to 
lift the empty ear from th.' tra. k in the r.-ar to the front, or viee 
versa. Model K is similar in eharael<r hut has eiRht wheels 
on the trucks and is adaple.l for iK)or track. Iloth D and E 
models can move under their own }K)wer. 

(e) Decker. — The frame of thi.s loader has two decks. The 
upper one is supporied hy steel ix)sts which rest on Itolstere 
plaecl directly over the trucks on w4ii.h the loader is mounted. 
This deck canics the l«iler, enuine, and other working parte of 
the machine, while the lower ileck is on a level with the bolsteM 
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and carries a portable track with hinged end sections which may 
be lowered upon the rails and thus provide a continuous track 
through the loader. 

In operation a train of empties is pushed out to the loader and 
backed through it until the last ear comes in proper position, 
under the •lx)om, for loading. As other empty cars are required 
a cable connected to a drum is run through the machine and is 
attached to the draw bar of the first empty car. This car is 
then hauled through the loader, pushing the loadetl car forward 


Fia. 124. — The Decker Log Loader. 

until the succeeding empty one is in position for loading. The 
work proceeds in this manner until the skid way has l)e{'n emptied. 

The Decker can travel under its own jwwer from one [X)int to 
another, and can switch cars if necessary, although th(' latter is 
not economical if a locomotive is available. It is recommended 
for narrow-gauge steel and wooden railroads. 

(/) McOiffert. — This loader is similar in operation to the 
Decker. It has an eh'vated deck which carries the working 
parts and when the machine is loading the frame is supiwrted on 
four corner posts or ‘‘spuds'' which are curved in toward the 
base. Each post ends in a broad shoe which rests upon the 
orossties outside of the rails. The empty cars pass under the 
deck, traveling on the main track. The loader is equipped wiA 
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a pair of trucks at Ijoth tlic forwanl and the rear ends, on which 
the loader travels. The frames to which tliese trucks art* at- 
tached and the trucks themselvc's are so Iuiuk on a shaft under 
the floor of the deck tluit during the loading oiH'ration they may 
be brought to a liorieontal j)osition under the loader. The 
machine is then supjwrtod on the ties by th(‘ spuds, ^dien n‘ady 
to move, the weight of the loader is liftinl from the spuds by 
bringing the truck frames to a vtTtical position l)y means of cablt^s 



Fi<;, 125. — Ttic McGillcrt Log Loader. 


and other m(‘chanism. Tins rai.st^s the loader from the spuds 
ready for a change of ba.se. Power is transmitted to the axles 
of the trucks by mean.'^of .sprocket chains. 

This machine has a Imkhu which can swing through an arc of 
approximaUdy 40 degn^'s and is adapted for longer logs and wid(*r 
gauge roads than the Decker lK‘cau.se of the greaU*r space Ijetween 
the rail and the deck. 

{g) Surry Parker. — This loader emlx)dies the same general 
principles as the two loaders previously de^scribed, having the 
upper deck high enough to i)ermit lomied flat cars to bc^ run under 
it. An early typ<; was Imilt without a device for transporting 
itself, being carried alwut on a flat car. The modem type of 
machine, however, is portable, the power l>eing transferred frog:i 
the engines to the axl/is by a chain drive. 
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Capacity. — The output per day of a given type of loader is 
dependent largely on the skill of the operator and the loading 
crew, provided logs arc at hand and the supply of empty cars is 
adequate. The daily output may be as low as from 30,000 to 
40,000 l)oard f(*et and again may rise to nearly 300,000 lx)ard feet. 
For short l^gs the swinging-boom bas(M*ontrol type of loader is the 
more active* and under average conditions may load from 100,000 
to 130,000 lx)ard feet daily 

SPECIAL LOADING DEVICES 

A number of special devices are used for loading large logs on 
cars, especially in tlui Pacific Coast r(‘gion. 

The ^*Gin-])()le ” — This is a modification of the crosshaul, a 
yarding engines being substituted for horses. A l-inch loading 
cable passes through a block attached to a mast or gin-pole 
al)out 60 f(*et in height, which is set in the ground on the side of 
the track opposite th(^ landing, and is thoroughly braced with guy 
ropes. 

The logs are loaded from a landing along the railroad to which 
they are brought l)y a yarding engine, road engine, or swing 
donkey. Landings are built levi*! with the car l)unks and are 
made from 40 to 300 f{‘(’t long, but (hey usually are al>out 120 
feet long to accommodate two 60-foot logs. Th(*y may be made 
of a number of skids from 15 to IS inches in diameter, placed 
al)Out 6 fe<*t apart at right angles to the railroad track, and 
supfX)rted on cribwork; or a large log may be placed on the 
fore part of the landing parallel and next to the track and from 
this the main skids supported on a cril)work run at right angles. 
The rear of the landing may be at a lower level than the part 
nearest the track. 

Where top loads are put on cars a “ lead log” is placed parallel 
to the tracks on the side oppx)site the landing. It projects 
slightly above the top of the car bunks and in order that the 
direction of pull may always lx* at right angles the loading cable 
is made to pass through the lead blocks which are attached to 
this log. Where a lead log is not used it is customary to set up- 
right posts 20 feet apart along the track opposite the landing. 
These are not as convenient as the fonner because their use 
makes it necessary for the (*ngincer of the road engine to always 
leave the logs op[X)site them. 
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The loading cable passes from the drum on the road engine, 
or from a special loading engine through a block at the j)eak of 
the gin-ix>le, then through the lead blocks, tluui across the car 
and over and under tla* center or end of the log to lu‘ loaded. 
The cable is then brought forward and tin* grab hwk on the end 
of the cable Is caught in tin* edge of the landing, or on the car 
bunk. By winding in tla^ cable on the drum the lojf us rolled 
up the landing and u|X)n tin* car. 

A modification of this d(‘vice has Ihmmi brought out for mor(‘ 
rapid work and for handling long logs. It has a loading engiiu' 
similar in type* to the yarding (*ngin(‘s and two gin-))oles and 
loading lines instead of one. Tht‘ cables are attached to the 
logs by HK'ans of tongs or slings. lOach liiu' may 1><‘ operated 
ind(‘p<‘ndently or the two may Ix' o}MTat(‘d in unison.’ (lin- 
|X)le loading is being superseded by oviThead nu'thods. 

Loaduuf with Jocks or Fcavirs. — This nu'thod, which is now 
randy usixl, is employed when* logs ar(‘ loaded by hand and only 
bunk loads an* t)laced on the cars, peavies Ixang uscsl for loading 
small logs and jacks for large on(‘s. 

Overhead systems, - \'arious forms of ovorlu'ad loading d(‘vic(‘8 
luive bei'n dt‘V(‘lo|M*d to replace the gin-|K)le b(‘(*ause they obviate 
the construction of landings which have limited storage capacity 
and from which logs must lx* ioadcxl in the order itj which tln»y 
are yarded, thus (diminating any chanc(‘ for th(‘ loadermen to 
S(dect th(‘ logs as they an* placed oil th(‘ cars, d’he greatest 
development in overhead loading (xpiipment has Ix-cii made in 
the Northwest. Some ov(*rhead systems opiTate witluiut stand- 
ing lines, while others are (Xjuipped with them. The type shown 
in Fig. 120 has two gin-|X)les tilm-ed from 100 to 200 feet ajiart, 
the head |K)le being from oO to 00 feet in hfdght. d'his is located 
on the side of the track op|X)sit(‘ the sfxit at whicdi th<‘ yarding 
engin<* dtdivers the logs. The other |K)1(‘ is from 10 to 20 fef't 
in height and may be a gin-jxih^ or a tall stump. The J-inch 
hoisting line leads from the main drum of the loading engine 
through a double block at the top of the hearl jx)le, then through 
a single block in the bight of the line. The }-ineh trip line 
leads from a .second drum on the loader, through a block at the 
top of the head prde, then through a block on tlx* opjxxiitt^ 
pole, to the 12-foot crotch spreader. ’This equipmcait can move 
* Tlic TimtxTmiiri, I>ererntxT, 1910, p. 33. 
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logs either away from or toward the cars. The landing place 
can be made large enough to store 100,000 board feet of logs, 
so that loading can continue when the yarding equipment is 
temporarily out of commission and the yarding equipment like- 
wise may continue to bring in logs even though loading and hauling 
may not be in progress. 

An overhead loader with a standing line is shown in Fig. 127. 
Two trees or gin-p(jles from 200 to 800 feet apart serve as supports 
for the standing line which is located so that loading may take 
place from either side of the tra(;k. A loading line passes from 
the loading engine up to and through a block on the near spar, 



Fia. 126. — An Overhead Loading System used in the Pacific Coast Foreata. 


thence to the troll(\y where it is looped down over sheaves on the 
carriage to support a Idock in the bight of the line and then 
to the far spar where it is fastened. Th(‘ trolley is moved back 
and forth by means of trip lines, one of which leads from one 
end of the trolley to a block on the far spar, then back to and through 
a block on the near spar and down to a drum on the loader. A 
similar trip-line is atUiched to the other end of the trolley and 
passes to and through a block on the near spar and down to a 
drum on the loader. 

The lifting line is operated independently of the trip-line, 
hence the load can be raised or lowered as the trolley travels 
along the standing line. 
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Guy-line System. — This is a common method of loading logs 
which have been yarded by an overhead or high-lead system.^ 
A standing line, usually a guy line for the spar tree, is stretched 
across the track and from this is suspended a block at a height 
of about 00 feet above and directly over the center of the track. 



Fia. 128. — A SinRle Giuy-line IanuUuk System. I^icitio Coast I'ort'sts. 

The loading line passes from a drum on the yarding engine or 
loader up to and through a block on the head spar and thence to 
and through tin* loading block. This method is not capable of 
handling a very large yarding output. When this is necessary 
two loading lines may hv used. 

Swinging-boom loaders. — When logging with an overhead sys- 
tem in small- to medium-sized timber, loading equipment of the 
typt^ shown in Fig. 129 may be used. An end-control swinging 
boom about 50 feet long is supported at its base on the head spar 
tree, and at its outer end by a cable which is also attached to the 
up|K'r part of the spar. The boom may be moved in a radius 
of 90 or more degrees by means of the swinging lines, each of 
* See Fig. 128. 
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which passes from a small drum on the loading engine, up <o and 
through a block on the spar, through a blot‘k on the end of 



Fio. 129. — A SwmginK-lKKjm DjadinK Dt^vif-rfMirnctiiiK'H uhcmI with the Lidger- 
wood Overhead Digging .System. 

the boom and thence to a stump or “dead man.” By pulling 
in on one line and letting the other ntn out, the lKK>m may be 
swung to one side or the other. 
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Jack Works. — Where logs are to be raised to a considerable 
height as from a river or a pond a “jack works “ is employed. 
This method has l>een used both in the South and in the North- 
east, when medium-sized logs are handled. A jack works is 
a long narrow platform built at a sufficient height above ground 
to permit^ the construction of a sloping dock on the side next 
to the loading tracks, the base of which is flush with the car bunks. 
The loading tracks on which the log cars are “spotted “ are placed 
parallel to the dock. The length of the platform is governed 
by the number of cars to lx? loaded and the switching facilities. 

If provision is made for moving cars by gravity and the logs are 
of fairly even length so that any of them will go on a given car, 
the platform need only be long enough to handle the longest logs. 
When logs must be iissorted before loafling and when many cars 
must be spotted at one time the platform should be of sufficient 
length to accommodate the maximum number. 

A shallow trough runs the entire hmgth of the platform, in 
which an endless chain travels to which log dogs are attached at 
approximately 8-foot intervals. A similar trough and chain 
serves to bring the logs from the water to the platform along 
which they are carried until they are rolled ipx)n the' dock below. 
The chains are driven either by a st(‘am or gasolim^ engine. 
The logs are loaded on cars chiefly by gravity. Skids are placed 
from the docks to the load as the latter is built up, and the top 
logs are rolled u\x)n the load with cant hooks. 

UNLOADING LOG CARS 

The exfx'ditious unloading of log cars is an im|H)rtant factor • 
in train operations because it reduces th(' amount of rolling stock 
required, ^ftwood logs are generally stored in j>onds, streams, 
or on storage skids, but hardwood logs and pulp stock may be 
placed in large piles on land. 

Railways. — Wherc water storage is used the track is built 
along the bank of the stream or pond, or else c'xtended over the 
water on piling. In the former case it is necessary' to constnict 
an inclined rollway over which the logs may l)e rolled into the 
water. This has a framework composed of three parallel sets 
of stringers, spaced 8 feet a[>art, wffiich extend along the water's 
klge from 400 to 600 feet. The outer stringer projects over 
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the water^s edge and is supported on piling or on timl>ers that 
rest on solid l)ottoni, while the other stringers art* supported 
on round or square uprights placed from 4 to 6 feet apart. IIt*avy 
round or square timlx*r8, often shod with railroad iron, are placed 
on top of and at right angles to the stringers, and serve? as a 
bed over which the logs are rolled. These tinilx'rs e^re spaced 



from 4 to 0 f(*et apart on the stringers and have a pitch of from 
15 to 25 degrees. The upper ends are placed level with the 
top of the car bunks. • 

When the water is shallow near the roll way, the logs are 
shunted into deep water by sloping skids which extend from the 
lower stringer to the Iml of the |x)nd or stream. 

The railroad track i.s laid parallel with the roll way and close 
enough .so that tlie top of the ('ar bunks will lx* at)out 6 inches 
distant. To facilitate* unloading, the outer rail is elevat(*d from 
12 to 15 inches thus throwing the side of the car n(*xt the rollway 
at a lower level. Many of the logs will roll from the car into the 
pond when the car stakes are remov<*d, the dogs on the car bunks 
lowered, or the binding chains are loos{*n(xl. The remainder ot 
the logs are rolled off 4he car by means of cant hooks or peavies. 
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This is one of the simplest methods and is widely used in the 
Lake States and southern yellow pine region where the timber is 
of medium si/e. 

On the Pacific Coast where logs are often unloaded into tide- 
water and rafted, the track is built on piling either over the 
water or ^dse along the bank. The structure is long enough to 
accommodate; twenty cars or more;. Some protection must 
fw given the piling supi)orting the track and when the 
tr(;stl<‘ is in deu'p water this is accomplished by driving a pile at 
the end of (‘acli tic;. Tliesc; pil(‘s arc cut off about 2 feet 
b(;low tlie l(‘vel of the track and are beveled on top to shunt 
off the falling logs. An additional row of pihvs is sometimes 
driven just outside the first one; and bevcdc'd off in a similar 
manner. Whem the* trestle is located on land, a slanting roll- 
way must be built out far enough to carry the logs into deep 
watcT. 

The outcT rail of the track is elevated from 8 to 12 inches, 
cith(;r by leaving the; outcT Ic'gs of the trestle longer, or l)y elevat- 
ing the outer ends of the; crossties by means of blocking. 

When car stakes are used the practice is eithc'r to knock them 
out with a maul, or to cut thenn off with an ax. Logs often will 
roll off the cars unaidcal, but when assistance' is rc'cjuired, jacks 
are used for log trucks and oftc'ii for flats. Povvc'r unloaders 
are often used for unloading flat and skelc'ton cars. 

For dry land storage at mills, skidways arc' built on onc' or 
l)oth side's of the; device used for conveying logs into the mill. 
The skidways are wide (‘tiough to hold one' (*ar of logs, and long 
enough to accommodate the recpiin'd number of cars. Storage 
skidways are a series of parallc'l skids placc'd at right angles to 
the railroad track, anti sup(K)rted on timlH'rs placi'd on the ground. 
The skids slo|)e toward the ct'iiter at an angle' of from 10 to 12 
dt'gree's to facilitate' handling the logs. The outer rail of the 
track is ('levateal to aid in unloading. 

Power Unloadcrs. — There art' several types of fwwer unloaders 
which are used chiefly on the Pacific Coast where large and 
long logs are handlt'd. However, some types are employed in the 
I^ake States and in the hardwood region. 

Swinging-l)oom log loaders which pick logs from the car and 
.deposit them on either side of the track are among the devices 
used where logs are stored in piles on dry ground. 
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An overhead eahleway system which is supportetl on two spars 
from 500 to ()00 feet apjirt anti spanninit the niilroad track on which 
tile logs are brought in, is sometimCiS employed where logs are 
stored in piles. 

An ing(‘nious device calltnl a log dump is in use at some plants. 
One built in Wiisliington has two dumps separated »by 30 feet 
of stationary tra<‘k, th(‘ entin* structure being sup})orted on 
piling.* The platform of each dump is 40 feet long and has 
four latch timiiers (A)-, which are 11 feet long and a fifth timber 
(B), known as the trip timlH*r, which is 30 feet long and of larger 
size. Th(‘ fram(‘ is hung on a roller timber ((') IS by IS inches 
8(piar(‘ and 40 fei‘t 2 inches long which rests on heavy cast-iron 
sills. The roll(*r timber is bound with an iron cylinder to facili- 
tate its rotation. 'Phis toIKt is placed off-i'cntiT, the distance 
betwi'cn the rail on the land side and the center of the' roller 
timber being 25 inch(‘S. Wlnui the latcluss {!)) holding the frame 
are released tin* weight of th(‘ load will automatically tiji the 
frame toward the brow .ski<l (E) through an arc of 15 degr(*ea. 
The cars are run on the dump, the chains hoMing the logs on th(‘ 
cars removed, and the* latch(‘s (/>) opeuK'd. 'Phi' dump then 
revolves until the car bunk r(‘sts on the brow skid (K). Many 
logs will roll off, but some may have t^> Im' started by means of 
a cable passing through a block rigg<*d on a gin-|x>Ie and pulled 
l)y a locomotive, 'Phe dum|) will not lip whcui tin* load is heaviest 
on the land siile, in wliich case it is tilt(‘d by prying up on the 
end of the trip timlnT (B), After the logs an* off the car the dump 
is brought to a horizontal {x^sition by having men walk out 
on the trip timber {B). 

The double dump Will hamlh* two cars of 4()-foot logs, or one 
car of long logs by s|)otting one truck on (‘ach track. I'hree 
men can unload a car in two and onc--half minutes and can un- 
load 350,(KK) board feet or more daily. 

One ettici(‘nt unloadf-r has a hoisting engine and two dnims 
mount'd on a car ecpiipped with a rigid l>oom. Tin* railroazJ 
track is built paralh*! to tht; rollway and the unloader nms on 
an additional track on the land side of the dump. The l)oom 
is so placed that it proj(*cts at right angl(‘8 over the far edge 
of the railroad track. The unloadef can travel back and forth 

' The Timtjerman, August, 1912, p. 68. 

». See Figs. 131 and 132. 
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under its own power for a distanw^ of from 500 to 000 feet, thus 
permitting an entire train to be unloadcni without moving the 
cars. A J-inch cable passes from tJu* drums on the hoisting 
engine througli a block on the |x*ak of th(‘ lx)om, down under 
the logs and the grab hook Ls caught on the bunk of the car or 
on the buffer log of the rollway. When th(* cable unwound on 
the drum th(‘ logs are cro wiled off the car uiK)n tlic roll way. Two 
other drums and caliles are used, one for raising and lowering 
the l)oom and thi* other for moving the unloader back and forth 
on the track. When logs are dumixMl at one spot, a gin-pole 
and cro.s.shaul may be used which is ojK^ratinl on the same prin- 
ciple iis the unloader just described. 

Another form, called a gill-|)oke, designed to unload heav^ logs 
from cars while the train is in motion has two steel arms 17 feet 
long made of channi'l and angle iron. The arms are 18 indues wide 
except at the ends, when* they are made 30 ini’hes wide to give 
a broad surfaces in contact with the logs. A h(‘avy casting carry- 
ing a sharp edge is attached to thi* outer end of each arm. 'fhe 
two arms are Ixiltwl opix)site each other on a 24-inch journal, and 
are braced with a turnbuckle. The arms and journal are set on 
a shaft 11 feet long, and 10 inches in diameter, cut dowm to 8 
inches where the journal is fastened to admit the attachment 
of a collar with ball bearings. The* shaft is set on a concrete 
base, high enough to allow the arms to clear the car bunks, and 
far enough distjint so that when the ann extends across the 
track at right .angles, it reaches 1 f(X)t beyond the outi^r rail. 
To unload a train load of logs, the loaded cars are pushed up to 
the rear of thi* unloader, a loader ann is swung uj) against the 
log, and tlie train pul in motion. The sharp edge of the arm 
grips the log and as the train advances the ann is turned on its 
axis and the log or logs are gradually shoved off the car. The 
momentum acquired in jx'rforming the work causes thi* arms 
to revolve rapidly on the axis as soon Jis the logs are dumped, 
and the opposite ann comes in contact with the logs on the 
succeeding car. It is seldom necessary to stop the train during 
the unloading process. The average time consumwl in unload- 
ing 75,000 board fi'ct of logs from 15 cars is (*ight minutes. 

A more simple fonn of gill-poke haA a heavy tirnlwr placed par- 
allel to the land side of the railroad track and elevated about 6 
f^t above the tract level. At suitable intervals this timber 
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has notches out in its side facing? the tmek. The gill-poke arm 
is about 4 inches scpiare ami from h U) S fetd long ami has a blunt 
collar on one end and a st<*el prong on the other. Tlu‘ ouU*r 
rail of the track is elevated and as the oars are slowly puslied by 
the dumping |K)int, the collar on the arm is inserted in one of 
the notches in th(‘ timber j)ointing towards thi‘ direction of 
approach, and the' sharp (‘ml plac(‘d against the outA'de log on 
th(‘ car. As the* train proc('(‘ds th(‘ .arm tends to assume a |X)sit ion at 
right anglt'S to the track and fon t's tin* logs from the car. Thirty- 
two cars (‘arrying l.')O.(KK) board feet of logs have bt'cn unloaded 
by this method in twenty minut(‘s. 

A devic<‘ us(*d by ;i r(‘dwood ()p«‘rator in California for un- 
loading logs froin cars h.as a 20- by 2S-inch timlx'r, placed across 
the track at an angh* of 45 (h‘gre(‘s, and sccurc'ly lix(‘d .at (‘ach 
end ofi solid supfKirts. Th(‘ bast' of the bcjim is about 8 inches 
al>ov(' the car bunk. The loaded train, one log on each car, is 
brought in from the woods and pushed aloiig the track toward 
the unloatler. The logs striking the slanting tirnln'r are pushed 
off tht' car }us the train advanct's. Wht'ii half of the train has 
bt't'U unloiult'd the locomotive is uncoiiph'd from th<* rt>ar of the 
train, and attached to the forwjird cars, and unloading is cotitinued 
until completed. Thirty thousjind Iniard feet of logs can l)0 
unloaded by this device in three inimitt's. 

The r>vt‘rfi(*ad monorail .sy.stt'in has ret'cntly bet'ii adaptt'd to 
unloading, .‘is.sorting and storing hardwood logs. Tht* capacity 
of this rnachim* when unloading .ami a.s.sorting, only, is about 
65,0(K) hoard fet't jx'r day. Wh(*n logs an* unloaded, assorted 
and the log retjuirements of tht* mill delivert'd at the foot of the 
jack ladder, the daily paj)acity is alH)ut 40, (KK) lK)ar(I ft'ct.* 
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FLOATING AND RAFTING 

Nearly every lar^e stream ia the fort'st rt'^ioiis of tlu* United 
Stat(‘s ha,s at some time in iu history servinl a,s a hijijhway down 
which loKH and lumber have be<‘n tloaled to sawmills and market. 
It is still tln‘ more common inetliod of transjmrtin^!: Iojj:s in the 
oiistern part of the United States, altluaij^h the use* e)f lo^f^ing 
railroads is incn‘a,sin^ anel, in many re'i^ions, tliey have* supersenleHl 
wateT transjx)rtation, lee'cause of the‘ elepledion of the' timlaT 
supply near elrive'able* st re*ams, the' exte*tisive le)fy?iny: e)f non- 
buoyant spe'cie's, and tlie ineTe‘ase*ei value* of stu?ni)aKe'. 

In the more* re‘e*e*ntly elevi'lope'd timl>e‘r se'ctieujs of the* Inland 
Empire* and the Pacific (oast wate*r tra?is|Kjrt early piuine'ei a 
foothold but is now of se‘e*ondary im|K)rtane*e', e‘xe*e*pt wlu're loRS 
are brouj^ht to the shores of Pujfe't Sounel, and the* Pacific Oci'an 
or to the ('olumbia Hive*!*, anei then raf(e*el and towe*ei to (he mill. 
In the* Nortliwi'st only larj>:e* st re*ams are prae*li(*abl(‘ for driviiiK 
la*e?ause* eif the eliamete*r e>f the* le>j(s and the* lein^t h'lii^ths in 
which it is de'sirable* to brin^ the*m frean the* fe)rest. 

IjO^s may e-ithe-r be* fle)ate*el sinjjly or rafte/el. The* former 
method is prae'tiee*d always on rouj>:h winter anel small stre-ams, 
anel wdiene*ve*r lawful on larj^e* one's; howe-ve^r, raftiiiK is ce)m- 
pulsory on navi^alde stre'ams. 

Water transjxjrt is a* e h(*ap methoel of moving lojfs for long 
distances when a low e'xix*neliture is ne*cessary fe)r stre*am improvei- 
ments and elriving, anei alw) for trans|K)rting logs out e>f a well- 
watereei r(*gie>n where* othe*rwise‘ a large* mile*agc of e‘X|x*nsiv« 
logging railroael would liave to lx* e*onstrue*t.eel to tap a tnink line. 

Watt'r transport has the following elisaelvantagcs: 

(1) It is lirnite'd chiefly to logs which will float. Softwoods 
and hardwoo<l8 are often associateeJ toge*ther in the* forest and 
present market conelitions make it profitable to remove some 
or all of the latter, which is often imfiossible with water trans- 
port. 
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(2) It is dependent on an abundant rainfall to flood the 
streams. During seasons of drought it may be impossible or 
veiry exptmsive to move logs by water. This results in a short 
log supply and th(‘ (dosing down or short-time operation of saw- 
mill plants. Sawmills in th(‘ northern regions that are dependent 
on watt;r trans|K)rtation for a log supply can only run for six or 
sev(!n months, unless s[KM‘ial provisions are made for keeping the 
log {X)n(l o[)(‘n during fr(‘ezing weather. During the n'lnainder 
of the year the plant is idh* and during this period the owner 
does not realize on his invt‘stm(‘nt. 

(3) Th(‘n! is a heavy loss in driving logs for long distances. 
Logs of all specie's that hav(‘ much sapwood sulT(*r a lu'avy loss in 
mendiantable volume between the bank and the mill, if they do 
not reach their (h'stination during the season in which tlu*y were 
logg(Hl, b('caus(* the sapwood is attackc'd by insects and fungi. 
Basswood logs which hav(‘ floate'd for a short jx-riod in wat(*r 
containing veg(;table mattcT acejuire a peculiar and unpleasant 
odor that ri'iuh'rs the lumlx'r from th('m unfit for sugar barrel 
coojx'rage and packages for other comrnoditii's that are easily 
tainted. 

A very appreciable loss in driving timlx'r is due to sunken and 
stranded logs, Tlu' (‘xti'ut of this Ukss is depi'dc'ut on the spi'cies 
driven, and the character of th(' stream. 

The hciartwood of strandi'd logs. (‘sp('cially of hardwoods, 
suffers from clu'cks and splits when expcjsi'd to the weather. 

When’ timix'r is brought down rough stri'ams, ov(’r water- 
falls, and past obstructions it is often badly batti’n'd and broken, 
gravel and sand become imbedded in a largi' per ci'iit of the 
logs and occasionally iron and spiki’s are pn'si'nt, ('S[)ecially 
where iron dogs are used in rafting. Much of this foreign matter 
is not readily detected, and mills suffer a moiu'tary loss due to 
damaged saws and timi* lost by the sawmill ('H'w. 

Strict laws are now in force in most states providing adequate 
penalties for the theft of logs so that this evil has been largely 
remedied. 

The actual loss in log scale from all causes on the Mississippi 
river drivers average alx)ut 10 per cent; on the Cuml^erland and 
Tennessee rivers in Kentucky, 10 per cent; in Montana, 10 jwr 
cent; spruce, from r> to 10 ))er cent and birch, from 25 to 75 per 
cent on short driv(*s in the Northi'ast; liardwoods in Pennsyl- 
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vania, from 25 to 40 jier cent; and yellow pine, from 20 to 33 
per cent. The loss in the Ijike Stjites may he as hiji:h jis 30 jht 
cent.* On short drives of coniferous tiinlHT the loss is snuill and 
may 1 m‘ from zero to 3 {X'r cent. This loss is due chiefly to sunken 
and stramled lop^ and not to the detiTiomtion of sap-wood.^ 

Floods and storms havt* caused heavy losses to luml>(y*m<‘n who 
oiKTate on the larjje streams.* Booms break ami loos(‘ logs an* 
carried past tin* tnills and de|K).sited on the hanks at j>oints Indow, 
or carried out to sea. Where logs are dejKXsited on lands adjactait 
to the streams heavy exiMarse is incurred, not only in g<‘tting tJie 
logs hack in the stream hut in th(‘ payment of damages to owners 
on whose [)roperty the logs are de|K)sit(Ml. It seldom is profit- 
able to return logs upstr(‘am to the mill and tln‘y are oftiui sold 
at a .sacrifici* to mills below. 

Some Stati's have pa.s.sed laws regulating the fe(‘ that parties 
may charge' for catching stray logs that are atloat, and tln^ con- 
ditions undi'r whicli log catchers may otHTati’.^ 

* III tho ciix' of Jaiiu's L. (Iaf<’s rs. Klliott ('. Young, luiniNT in«|)ortor of 

Di.strict \o. 2, \\ iscoiisin, Iriod in tho courtH of I.,u( Vosk*, W iscoiiKiii, MK)1, an 
attoriipt \\i\s hy [ilaiiitifT to romiK‘1 <li*f«*ii<Ian1 to n'inilnirse* him for dif- 

fon'iictt in sralo Indwoon the “iKiiik” and (he Ikkui). During the trial, prom- 
inent luinlxTinen from the lilaek River <listriet teat ified that “there might 
and would occur a difTcrenci- U-twi'en (he wimmI.s and mouth Hcale of from 10 
to 30 iK*r cent.” 

’ A .<(udy of Ing loss in driving in Kastern t'anada showed that out of a 
total of 101,000 logs. 2.21 fs-r <-ent sank. Ka-stern spruce represeuiteel 3.1 
[ler cent of the sunken logs, ami OaFum fir. 91.1 |st eent. (hie hundnal and 
eighty-one halsain logs and forty-one spruce logs, 9.92 of the total contained 
rot. 

* Xotahle instance are the flcKMls on the Snsipiehanna River in Pennsylvania, 
which cau.s(‘<l great lo.s.s to ’ofXTatxirs at Williamsport. In 1H(K), fiOdKKl.OtX) 
feet of logs were carricil away, followed in IHtil with a loss nojirly as great. 
In 1S89, 3(X).(KX),000 feet were earrical down the river hut a considerable 
quantity of logs were sjilvagiHl. .Another flisxl occumai in 1894, when 
150,(XK),(X)0 fet't were strewn along (he nv(*r from Williams|Mirt to ('hesa|M;ake 
liay. Although many logs fmin these AchmIs were reeov<*red the loss txj the 
owners was nevertheless very gn*at. 

Flood.s on the Penobscot River in Maine in Decemln'r, llKIl, earrie<l Ri sea 
aixmt 7, (XX), 000 feet of logs, valued at $I(X),(XX). 

* The legal fex* in Pennsylvania is .*50 cents for eaeli thousand feet log scale, 
held and delivered to the owner. 

The legal fee on the Guyandotte River in West Virginia and Kentucky ia 25 
cents per log, • 

A stringent State law in Washington forfjids anyone catching runaway loga. 
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Runaway logs on the Ohio River have been carried to the Gulf 
of Mexico. On many other streams draining into the Atlantic 
and Pacific Oceans logs have been carried to sea and lost. Tim- 
ber caught on the high seas is the property of the finder. Hafts 
on the Great Lakes were sometimes broken up during storms and 
the logs sgattered over tlie beach for many miles. The collection 
of logs under tlu^so conditions was expensive and in some cases the 
cost was prohibitive. 

(4) Stream improvements are of little or no value after the 
abandonment of logging operations. The improvements made 
on streams to render them driveable arc often costly and of such 
a nature that they cannot be used for other purfKJses after logging 
is completed. Exceptions to this may be noted in the case of 
the l>oom sticks us(‘d for storage purposes at large sorting centers, 
which are manufactured into lumber at the conclusion of opera- 
tions; and of dams on large streams which may be retained for 
the control of the water supply. 

(5) The heavy and long time investment required for mill 
stocking, With long driv(>8 that are now made one or more 
seasons may elaiKse before the logs reach the mill. On the Ohio 
and Mississippi Rivers it is not uncommon for logs to reach their 
destination the second summer after cutting and in some cases 
delivery has been delayed from three to five yoars.^ This long 
time investment in stumpage and logging expense is not only 
a serious drain on the finances of a lumlxT company but the 
value of the logs that have be(‘n cut for such long periods is 
greatly depreciati'd. 

(6) The legal complications with riparian owners. The rights 
of loggers on “floatable" and “navigable" streams are defined 
by State laws which vary in different states. The driver of 
logs is liable for damages to property of riparian owners causcnl 
by the creation of artificial freshets that overflow the lands, 

without penniswion. This law was found necessary to stop the practice of 
setting logs adrift from l)oom« at night and then claiming a fee for returning 
them. Loggers pay 5 cents per tie and 60 cents per log for all runaways that 
are caught and returned to them. 

‘ In 1907 a drive of yellow poplar logs came down the Ohio River from the 
headwaters of one of the tributaries, where it had been held up for five years 
because of an insuflRoient water supply. The loss in merchantable cont«ita 
of many logs was 75 per cent. 
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damage the banks, or deposit logs or debris on the property.* 
Navigable streams must Ix) kept open and the rights of all oUier 
lawful users of the stream ri‘spected. 

REgriREMKNTS FOR A DRIVEABLE STREAM 

(1) The size of the stream. The str(‘ain channel #should Ixi 
wide enough and deep (‘nough to float tlu‘ largest and longest 
logs without the formation of jams. High luuiks are desirable 
since they confine the water and prevent it from losing its force. 
When not so confined suflicicmt wat^*r may riot be available to 
float logs for more than a short distance, in which cas(‘ numerous 
splash dams liave to be built. 

The most economical us(* can 1 h' made of a small stream when 
it is only a little wider than the longest logs and of a sufficient 
(l(‘pth to float them cl<‘ar of all obstructions. If tIuTe are such 
the chaniK'I must l>e capable of improvemiuit at a modcTate 
cost. On large streams logs may be guided around obstructions 
by the us(* of liooms and othcT improvements, but in narrow chan- 
nels this usually is imixissible and the stream bed must be im- 
proved <*ither by th(‘ removal of obstructions, changing the course 
of the stream or putting in sluices for transporting logs around 
places where floating bv ordinary means is not pfissilde. 

(2) The channel must Is* reasonably .straight so that logs will 
not l>ecome jammed at the lK*nds of the stream. This is most 
imjxjrtant on small strearn.s because of the narrow chanmd. 
Oxlx)ws or curves in small streams may be eliminated by making 
a cut-ofT or channel connecting the two nearest pointa, but this 
is too costly when bends are numerous. 

(3) There must l)e’a sufficiently largo drainage basin above 
the part of the stream which is used to ensure an adcxpiatc supply 
of flood water. C'oupled with this there must lx? storage reservoirs 
for holding water in reserve for flooding the stream. In the 
North the snow on the watershed may melt and a large part of 
it run down the streams Ix^fore the drive begins. Storage basins 
are necessary to conserv^e this water. 

Lakes form an admirable reservoir and when available are 
used for this purpose. Surplus water is caught and held in 
them by placing dams across their *mouths and wdien several 

‘ See Howe mt. Ashland Lumber Co. Decision of the Supreme Judicial 
Cqurt of Maine, 85 Atlantic Reporter, 160. 
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lakes are tributary to one stn^am driving may proceed long 
after th(r spring fn'shets are over. 

>SiteH for dams should have a narrow cliaiiiu*!, high banks, and 
a solid Ixjttom for th(‘ir foundation. In order to ston* the greatest 
amount of wat(?r they should lx* built at tlie foot of a lake, at 
the (‘nd ^ a long strettdi of dead w'ater, or at a |K)int where 
the maximum amount of water can lx* stored with Ji fuinimum 
of data height. 

Storage r<*servoirs should be large enough to i)ermit log driv- 
ing for a minimum of five or six hours daily and the rlrainage 
area should furnish enough wat(*r to again fill tlx* storage basin 
bi‘for(‘ the driving [M‘riod on the following day. 

'Phe refpiired watershed area and tlx* eapaeity of the storage 
basins for a given Htr(*am an* d(*p(*nd<‘nl on 

(a) The amount of nx)i.Mtur(* i)reeipitation on tlx* watershed 
especially during the fall and wint(‘r months arxl also tlx* rapidity 
with which it is made available in the spring. I)riv(*s are g(*n- 
erally dependent on flood wat(*rs aixl a rapid run-olT is d(*sirable 
Ixjcause the storiige basins will then be n‘fill(‘d in the minimum 
tirix^ after (*aeh splash. 

A logger usually n'lieson his judgment as to wlx‘tlx*ra watershed 
is capable of supplying sufliei(*nt flood wat(*r for driving purjx)s(*s. 
He lMiS(’!S his conclusions on floo<l wood aixl earth deposits which 
are visible along the stream banks, on a familiarity with similar 
streams, and on a general knowl(*dg<* of rainfall and floods in the 
vicinity; however, the amount of water available for driving in a 
given wab'rshed is difficult to determine aeeuratc'ly because 
specific records from which to draw conclusions are seldom 
available. 

Eva|X)ration may play an important part in influerx’ing the 
water supply during the summer season by taking moistun* 
both from the soil and from the surface of tlx* .storage ri'servoirs. 
The water supply for early spring driving is not greatly affected 
by eva|X)ration, but shallow r<*ser\'oirs that store water for sum- 
mer driving have a high rate of evatx)ration and it Ls .sometimes 
impossible to collt*ct a head of water. 

(b) The quantity of water required in a given time to carry 
logs down stream between^sto^lge reserv^oirs. On small streams 
.where large quantitie\s of water are not available or where the 
banks are low and the water leaves the* main channel it may 
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not b(‘ possible to drive lojrs more than a few miles at most l>eforc 
the force* of the water Is sjH‘nt. In such ciise*s frequent storage 
basins are rtKpiin*!!. 

(r) The length of time for which Hood water must Ik* available. 
If artificial freshets an* recpjireKl only for a short time in tiie 
spring when the streams are fed from siu>w water a si^uilh*r stor- 
age ar(‘a may U* use-d than wlun water must be available* for 
se*veral months. 


DAMS 

Dams for logging purfK)S(‘s an* usually built of round timlK'r 
se*cun*d close* to the dam site. 

It is neee*s.<ary to construct a dam on solid bottom or IhhI 
rock lH*cause* if this is not done* wate‘r will work underne*ath the* 
sills and ultimately cause the* stnn-tein* to go out. 

'rhen* an* three type*s of timbe*r dams usi*el fe»r logging pur- 
IK)se’s: (1) the* crib or pie*r clam, (2) the* rafte'r e)r se‘lMe)ading 
dam, (3) the* pile* dam. 

('oncn*te‘ dams of large* .size* an* oe*e'asionally use*d by liimlKT 
companies, lent the'y an* Imilt by e*ngim*(‘rs, and logge*r8 are 
se'ldom conce'rned in the ir cemstrue tion. 

'Fimber dams on small .streams usmilly have a sluiceway 
through which logs an* run and waste wateT j>asse*el, while on 
large* streams seve*ral wji-ste* gate*s an* n*(piire*el tee take care of 
surplus water. *' Roll dams’ whie-h have* ijf) gate's or shiieK*- 
ways are :dso built to raise* the* stre*am leve*l. The* wat(*r and 
logs j)a.ss ove-r the* crest e»f the* elam. 

The* e*hoi(’e' of the* tyjK* of elam to be* use*d de')H*nels U|X>n: 

(1) The* charae’te*r of the leeettoms. Whi*n the subsoil is un- 
stable, the* dam shoedd be of a tyiM* whie'h re*sts U|>on solid founda- 
tion; otherwi.se the* structure* will Ik* unele*nnine*el and (!arri(Kl 
away. 

(2) The* head of wate r de*sir(*<I. The water pre'ssun* against 
the dam incr(*ase‘s with the height of the* he*ael of water earri(*d, 
therefore, the con.structum must 1m* stronger as the* h<*ight increase's. 

Dams are .subject chiefly to thre*e force's whie h caeise them to 
become dLslodged anel carrieel away, nairnly cnishing, sliding 
and overthrow. These* an* due to the pressure* of the waiter on 
the upstream face of the stnietun*. The cnishing stress is ovef- 
come by making the timlwrs of amph* size to resist this presstire, 



890 


LOGGING 


sliding is prevented by anchoring the structure to bed rock or 
by placing the mud sills deep enough in the earth to hold them, 
and overthrow is overcome by increasing the weight of the 
structure by filling it with rock. 

Cnf) DartiH, — Th(‘ crib dam Ls a common form and is so- 
called becjjiiise the* buttreases and wings are built of cribs ustially 
filled with stone* to hold th<‘m down. It is the* preferred type 
when^ a large; h(‘ad of water is to lx* carri(‘d and when l)ed rock 
or a solid foundation can be reach(;d at a depth of a few feet. 
(Mb dams art; made fiom round timbers hewed on two sides, or 
from squari‘d timl)ers. The foundation of a crib dam must l>e 
solid, and wh(*never i)ossible built on bedrock, but if this cannot 
be done the foundation may r(‘st on pil(‘s driven into laird clay 
or to bedro(!k. If this is impossible, a row of 3-inch plank or 
small hewe<l ikjIcs sharpened on one end, is driv(*n across 
the stream channel just above the upstream mud-sill. These 
planks and timbers are (tailed toe-spiling. 

If tluTc is much water in the stream Ixxl it is diverted to one 
side by tem|K)rary dams made* of sand bags or by the cronstna;- 
tion of sluices made from logs or lumlxT. 

In constnading a dam whose; sills are; to r(‘st on bedrock, the 
first work done afte‘r the' wate'r is diverted is to excavate tre*ia‘hes 
from 4 to 5 feet wide' in which the logs forming the* e-ribwork are 
to re'st. The fouralation may lx‘ made slightly conve'x on the* u|>- 
strc'am side* in order that the force of the water will tend to tighten 
the joints of the dam. Parallel lines of logs called “mud-sills” 
are plaex'd across the; stre'am from bank to bank, each row being 
spaia'd 0 or 8 feet from the adjoining ora*. The* width of the 
base should be approximate'ly the siune as the height of the dam. 
The mud-sills should be' made from large timbers, preferably from 
10 to 20 inches in diameter. They sliould lie flat on the lx>ttom 
and if pe.)ssible be fastened to bedrock with |-inch drift lx)lts. A 
row of cross-skids from 12 to 10 inches in diaine'te'r is then laid 
from 0 to 8 feet apart across the mud-sills in a direction parallel 
with the stream bed thus forming cribs from 6 by 0 to 8 by 8 feet 
in size. They extend from the front to the rear row of mud-sills 
into which they are notclu'd so as to re^st finnly. Peeled logs 
are plaex'd on top of the cross-skids to which they are drift bolted. 
^The'so lie parallel to the mud-sills. Timbers on the upstream side 
of the dam are hewed on three faces and fitted to each other so that 
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a tight face is made or cist* planks must be spiked to the timliers 
in ordtT to make the dam tight. 

A cribwork is built up until it reaches the level of the strt*iun 
l>ed, when it is necessjir>' to provide a “sluiceway” through 
which logs may pass and also gab's through which surplus winter 
may 1 h* wasted. Sluita'ways are generally from 9^to 15 feet 
widt* and an* plaet'd in tht* centt*r of the natnml stream IkhI. 
A sufficient nuinU'r of waste* gates is plact'd on either side to 
(‘are for tlu* siirpliLs ttcxxl water. The sid<‘s of the sluit'eway 
and of the waste ways, InUh of which carry head works for gaU^, 
are made, stronger and of larger logs than the rest of the structure 
and are often reinforced with pii'rs. In builditig wiisb* gat<« 
and sluices tin* transvt'rse sills are cut off wIu'H' the optming 
begins and the cross-skids which fonn thi* side walls of the slui(?o 
have smooth hewed fac(*s that fit closely togetlu'r. Tin* cribwork 
of the dam is th(‘n continued to the desin'd height. When 
finislied, tlu* upstream face of the dam is calk(*d with tow or 
iKiarded up with ,S-inch yilank to make it tight. The criba are 
roughly floored with puncheons and filksl with rock to weight 
them down. Tin* cover of boards on the fac<‘ is soinetirm^ 
replaced with a i)(‘d of gravel althougli both lioards and gravel 
are fr(*(pi(*n(ly used. 

Piers are ofti'n const ruct(*d on each side of the sluicc'way alxm* 
the dam to confine tin* water, strengthen the dam, and prevent 
the structure from being undermim'd. 

An apron also extends out from the sluice on the lower side 
of the dam to carry the water and logs away and to prot^ert the 
bast* of the structure. 

Where the stream be<l is unstable a row of pile's is sometimt'S 
driven across tht* dam site near flit* center of the sluiceway. 
These are cut off at the stream Iwd h'vel and prt'vent the Ixittom 
from wjishing out. 

Rafter or Self-loading Dam. — This type is cheaper to build 
than a crib dam and is used when* a large hcaid of waiter is not 
rt^quiretl. 

Rafter dam foundations are (‘onstrueb'd in the sjime manner 
as crib dams with pockets 6 by 6, or 8 by 8 feet in size. The mud- 
sills are drift bolted to liedrock when •possible. As the framework * 
is built up, the face of the dam is drawn in from th(* level of tho 
stream bed so that the upstream face has an angle of 3 horizontal 
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to 1 vertical. The dam should be at least 8 feet wide on top. 
Two thicknesses of 3-inch plank or hewed poles are spiked on the 
sloping face, the joints being alternated and the whole covered 
with a bed of gravel. The rear mud-sill is protected by toe- 










Fl«. 1U3. — Tho Sluict'wjiy and Apn)ii of n Raftor Dam on the* Priest. River. 
Idaho. 


Spiling driven down to hard clay or bedrock, and tho cribs are 
weighted down with stone. 

The frame for a rafter dam is frequently supported on round 
or squared timbers instead bf cribwork. 

♦ Pile Dam. — The buttresses and wings of this type of dam are 
formed by a double row of piles driven to bedrock, the space 
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between them being filled with gravel and stone. The up- 
stream face is banked up with brusli and gravt‘1 to stop h'akoge. 
This tyjx‘ is not in fnMpient use, although it was at one time 
common in the Lake States. 

SLrU'K OATKS 

Lift Gate. — This is the most common tyix*. It is roctangiilar 
in shapi*, with two outside frame jjieces 5 by 7 inches in 



Form <»f Lifl-Coito. 


cros.s-s<'rtion which are mad<‘ from hardwood. Intermediate 
“starts” as these pieft's are railed may lx* UK<»d on witle gates. 
Mortises 2 by o itirhes in size an* < ut into the rslges of the starts * 
at 14-inch intervals and 2- by 5-inch hardwocKi slats which arc 
long enough to give the nspiired gate width are fitUnl into the 
mortises on opposite starts. The starts and slats form tlie skeleton 
frame work of the gate, ami alsf» serv(‘ as points under which the 
raising lever may be placc'd. Twf»-inch hardwmsl planks are- 
then spiked crosswise from start to start, the ends of the planka 
being flush with the edges of the starts. GaU*s are made 2 inches 
narrower than the w idth of the sluic^ so that th(*y may be moved * 
easily up and down the sliders. The slides are plac(»d directly 
above one of the crot» timbers in the sluice, so that there will be 
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a solid base under the gate which wiJJ prevent it from rebounding 
when it is dropped into position. The slides are made of 5- by 
7-inch hardwoo(i strips, 6 feet longer than the crib height. One 
slide is placed on each side of the sluice way in a notch 16 inches 
long and 5 inches deep which is cut into the side logs of the sluice. 
Each slide ^irnber is solidly spiked to the sluice way on the down- 
stream side and provides a backing against which the gate works. 
The groove in the sluice timbers is widened to 22 inches at the 
top and a slide similar to those placed in the downstream side is 
spiked in place in order to k(‘ep the gate in position. 

Bear-trap Gate. — This type of gate has been used frequently 
in Pennsylvania. It has two r(*etangular leaves each of whicli 



has a length equal to the width of the sluice. Tluy an* fastened 
to the lK)ttom of the sluice by hinges on which they turn. The 
upstream leaf overlaixs the downstream one when the leaves 
are down and the gate open. 

The gate is raised by the preasure of water from the upi^T 
pool, which is conveyed in a channel, controlled by a sluice 
gate, to a chamber (/I), Fig. 135, constructed under the gate. 
A second channel, also provided with a gate or stop cock, con- 
nec^ts this chamber with the lower pool. Whim the connection 
with the upper ]xk) 1 is opened, while that with the lower pool 
is closed, water fron\ the upper pool fills the chamber under 
the gate. This cau.ses the downstream leaf to rise, first by 
flotation and tlum by the impulse from the flow of the water. 
The uppc'r leaf is raLsed by the lower leaf which slides under it, 
the friction being reduced by rollers. The height to which the 
gate rises is limited either 'by stay chains, or by a wood cleat 
nailed on the under side of the upper leaf. In lowering the gates 
the operation is reversed, the connection .with the upper pool 



FLOATING AND RAFTING 


m 


being closed while that with the lower }X)ol is opened. The 
gate may be made to assume any intermtHliaU' position by reg- 
ulating the extent to which the two valvt's controlling tlie 
inlet and outlet of the chamlx»r under the gate an* o|xuied. 

The objections to this form of gate are: (1) the overlap of the 
upper leaf over the lower one necessitates lifting a considerable 
amount of water wh(‘n the gate Ls raised ; (2) the heirfl of water 
obtainable is only al>out one-third of the total width of the 
leaves: (3) the friction b(‘twe(‘n the two halves, even when re- 
duced by roll(‘rs mak(‘s it ditficult to o|M‘rate th(‘ gate smoothly; 
(4) the gate must lx* made in one section and if th(‘ gate is wide 
one side is apt to go up fastiT than the other causing twisting 
strains; (5) any driftwood or stones whi<‘h may l(xlg(‘ Ix'twmi 
the leaves make the lowering of tlu* gate imi)ossible until the 
obstruction is removed. However, wab‘r can bt‘ h‘t out of the 
reserv'oir very rapidly and the gaU' can lx‘ rais(‘d and lowered by 
one man as no sfX'cial t'fTort is nH|uired, lK)th of which are ad- 
vantages. 

Ix)gging dams with “bear-trap” gates SO feet wide have been 
l)uilt and ofXTated in WLscomsin 

Ilalf-moon Gates. — A dam construcb‘d to store water for log 
.duices often has a gate called th(‘ “half-moon.” It is not used 
for wide sluiceways nor for larg<* heads of wabT. Tln‘ gate, which 
is .slightly curved, fits tightly into th(‘ sluiceway with the convex 
face upstrt'am. It is suf)|K)rted by four arms from Ki to 24 feet 
long, which arc attaclnxl t-o a Ix'am hung on bearings placed on 
either side of the top of the sluiceway. A platfonn (TecUsl over 
the gate supf)orts a dnim actuated by a hand wh^nd with gearing, 
or by a hand lever. Chains ar(‘ attiichcxl to either side of the 
gate head and are piuised up over the drum. The* gate, which 
swings through an arc of a circl<‘ with a radius (‘qual to the length 
of the supporting braces, is rais(‘d by winding in the chain. 

Needle ‘or Bracket Gale. — Spla,sh dams, esp(‘cially in the Appa- 
lachian mountain and Pennsylvania regions, are often provided 
with needle gatt^s which arc made of h«»w’ed or saw(‘d 3- by 5-inch, 
or 3- by 6-inch scantlings placed vertically across the opcfning," 
thus forming a solid front. The needhjs are supported at the 
lower ends by a cro8.s-l>eam or groov/^ cut in the baex* sill. The 
tope rest against a cro88-lH,»am to which the nc*e<ll(*s are attached 
by short chains. The necxlles are raised either by a windlaas. 
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a crowbar or a lever. They are es^x'cially serviceable for ilanis 
at 8tora^;e rt'servoirs through which logs art* not sluiccnl, but 
where it is necessar}" to suddenly rcietist' large quantitu^s of water 
in order to carry logs over v(»ry rougli stret<‘hes. The* needl(‘s 
may lx* lilx^rated by breaking tlie lx)ttoin Ix^ain by a charge of 
dynamite. 

Barn-iioor Gate, — This has otu‘ or two heavy gatfs or doors 
hung vertically on lx‘arings attached to the sid(‘s of (he sluice. 



Fifi. 137. — .Vn Ih'^trcam View of n R;iftor Dam liavinn a Xccdk; Gate. 
Appal.'U’hian .Mountains. 


Double gat4*s an" held in f)lac(‘, when elosc'd, by an upright lx*am 
in the ccaiter of the* sluiceway, and single gates by a similar 
beam placed on one side of the sluiceway. A hori//)ntal pole • 
Ls sometim(‘s used instead of afi upright one to hold the* gat<‘ 
shut. These gjite.^ have been used in Pennsylvania and in some* 
ixirta of the Ai)palachian mountains, but they are not f)optdar 
lM‘caiLst‘ th(‘ force of the wattT throws (hem ojH'n so violently that 
they are often damaged. A light drop gat(* often is built to hhu^ 
off the flow of water while the large gates are Ix ing ch>»(xl. 
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LOG CARRIERS 

Loggers operating near the headwaters of streams occasion- 
ally find it desirable to transfer logs from one water course to 
another in order to bring them down the stream on which the 
manufacturing plant is located. 

A log Oilier similar to the log haul-up in a sawmill is used 
to elevate the logs to the maximum height desired, and a log 
sluice with a V-box 4 or 5 fe<jt high and 7 or 8 feet acroas the 
top them carri(;s tluj logs to tin* stream on the other watershed. 
Water for the sluiceway is furnished by a series of pumps of 
large capacity. 

An interesting examph^ of a device of this sort was a log carrier 
and sluice constnicU'd in the Nipiasing District, Ontario, Canada, 
to divert logs from the h(‘a(l waters of the Muskoka River to 
those of the Trtmt River. The logs were first trans|X)rted up a 
log carrier 3(X) fe(‘t long to a reservoir 80 feet long, 7 feet wide 
and 8 feet d(‘ep, located 40 feet al>ove the initial level. A 450- 
horsc-tKJwer engine furnished power for the jack works at the 
reservoir, and also for a set of centrifugal pumps with a capacity 
of 20,000 gallons pt'r minute which provided water for the reser- 
voir, and for a log sluice which was 3tKK) had long and had a 4.5 
per cent grade. The logs as they reaclual the foot of th(‘ sluice 
were transiwrted by a log carricT up a l(K)-foot rise to ti lak(‘ J- 
inile distant, where th(‘y were phuaal in a lHK)m and towed to 
the head of the river down which they w(T(‘ drivcai. Th(‘ s(*cond 
carrier comprised (*ight sc'ctions, each with a massiv(‘ jack works 
driven by rope transmission from a 4(H)-hors(‘-|K)wer horizontal 
water wheel locat'd n<‘ar the cenh’r of the haul-up. Water for 
power purposes was brought in a flunu' from the tc'rminus of the 
carrier. The conveyor chains were mad(‘ with 1-inch round 
links and had log seats at intervals of 8 feet. The cai)acity of 
tlie carrier was 10,000 logs in twenty-two hours. 

IMPIIOVEMENT OF THE STREAM BED AND BANKS 

. Before a stream can be driven it must l)e cleared of fallen 
timber, snags and boulders. The fallen timber often is cut into 
short lengths with an ax and allowed to drift downstream, or 
is hauled out on the banks. Snags, rocks and similar obstruc- 
tmns are removed with dynamite. This work is done in the 
sununer and early fall when the water is lov/. 
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Pier Dams ami Abutmetiia 

Pier dams are cril)work stnietures iisini to narrow tlie channel 
of a stream, guide logs past n)cks an<l other ohsi ructions, and 
in some cases to block an old 
channel and divert the watcT into 
another course. 

They resemble tlu' piers of crib 
dams having cribs from (» to S 
feet s(|uar(‘, and mud-sills fastened 
to bedrock or firmly anchored in 
the stream bed. The cribs an* 
loaded with rock to give them 
stability. 

Al.utn.cnts ;irc us,-,l (<, pr..- f„r 

tect the banks of streams during Protect m»ii of St Itankn. 

flood time, and prevt-nt them 

from Ixing worn away. Th(‘ usual form is ti cribwork of 
timber built into the bank. Phe space betwtaai the slion* and 
th(‘ timbers is fille<l with rock to prevtaif the bank earth from 
washing out. U’here streams pass throtigh widt }M)ttoms and 
the banks are too low to eonfim* the flood water, tm artificial 




Fig. KiD ~ An .Vrtificial ChuniK*! aw‘<l to confine PI(hkI Water in a 
, Narrow H<m1. 

channel is sometimes creat<‘<| by constructing false banks of 
luml)er. ( Vibwork supfKjrts a strong fraim* of timbers on which 
heavy planking is nailed. 

Hoovis. — Hackwatr*rs, |K>ckets, low banks, (ibstnjctions and 
shallow placets wh(!n‘ logs are apt U) Im* lost or stranded occur 
on most streams. Booms, mad<* of long sticks of tinjln'r'" 
fastened together end to end and moored to objects on shore or 
to piling or cril)8 in the stream, are us^ to confine the logs to the 
channel. Booms are also used to aid drivers in sluicing logs 
through dams, for ooijfinmg logs at assorting gaps and storage 
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pointS; and for towing. They are built in many forms and arc 
called sheer booms when used to conSne logs for storage purposes 
in given channels and towing booms when used to impound logs 
for towing purjjoses. They are again designated as limber and 
stiff booms accordinf^ to their manner of construction. Both 
sheer booms and towing lx)oms are often of the same pattern and 
are knowif as the ^‘plug’' boom, “sheep-shank’^ boom, “chain” 
boom, “bracket” i)oom, “fin” boom, and “barge” i)oom. The 
first three are singI(‘-Iog litnb(‘r booms, the names referring to 
the manner of attachment one to the other; the hrack(‘t boom is 



Fia. 140. — The Metho<l.s of fastening lioom Sticks with Chains. 

a stiff i)Oom s(*veral logs wide; and the fin and barge* l>ooms are 
either stiff or limber. 

Plug booms, also known avS “plug and knock down” l>ooms, 
have logs fastt'ned end to end with short pieces of rope or withes 
the ends of which an* passed through holes lK)red in the ends of 
the lK)om and securely fastened by i)lugs. 

Booms of this charact(*r are serviceable as a makeshift when 
stronger fastenings are not available. 

Slu*t*p-shank lH)oms are temporary l)ooms fastened together by 
rope, a half hitch being made around the ends of the logs. They 
are used for repairing breaks in other lx)oms where rope Ls the 
only equipment available. 

Chain lx)oms are the common form of limber lxx)m in use to- 
day. Short chains are used to connect the logs, and are fastened 
in several different ways: (1) by a chain and dogs; (2) by a ring 
and toggle : (3) by a clevis, making an endless cham. The latter 
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form is used very commonly for towing purposes and for storage 
areas because the lK)oms can be rea<iily iincoupltHl. 

The bracket boom is a si iff l)oom nnule t hree or four logs wide- 
The logs are fastened togetluT by short lH>anis naibnl cross- 
wise on the lx)om, or by sliort ]K)le8 fastentMl to the logs )>y means 
of wooden plugs, chains or withes. They also are Imuiui together 
with chains which emarele the l)oom. They are stmng(*r than 
single booms and are usetl on tiu' upstream side of splash dams 



Fia. 141. — A I'iii li<Hnn. n. \ niov.tMc fin Ikkuji lK)(h of>rn and clf>eed. 
h. Tin; .'irrangeiacnt of Immuh and fin." for a iKTtnancnt fin Isjorn. 

for converging logs toward the shiiceway, and nn‘ also us<h 1 
around storage areiis und assorting ga|)s as runways for men. 

The fin lx)om is often employj‘d to change the course of logs 
from one side of a stream to the other, or to guid(‘ t hem past obstruc- 
tions. It is esp<?cially servic<‘able on a navigable stream where 
pennanent I>ooms cannot l)e maintaiiH'd, and in places where 
it is not feasible to mcK)r the outer end of the IsKun to a crib 
or pile. The shore end must always he ujwtn^am. The fin 
boom may be either limlK*r or stiff, preferably the latter, amT 
may be ijermanent or temix)niry. It has a main boom to which 
the ends of pole or plank fins are attached by chains at regular 
intervals. When the l)oom must lx* opened and closed at fre- 
quent intervals the oyt^’r ends of the fins, which act as rudders, 
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are connected by a roiw or cable which passes around a drum 
or fX)wer- winch located on shore, while on stationary booms 
the tins are weighted at the ends to give them rigidity, and are 
fixe<i in a p(*rmancnt |)Osition by means of a brace extending 
from the fin to tlu; main lx)om. 

'rhe bo(jm may b(; tlirown across a stn'ani at any angle less 
than 00 degr(‘(‘s by winding in or letting out the cable, thus in- 
creasing or d(‘cr(*asing th(‘ angle b(‘tween tin? boom and rudders. 
The l)oom may be brought to shore by letting out cable. 



Fio. 142. -- Pii'rs placed in a River to hold Storage n(M>ni.H. Minnesota. 


A barge boom is a limber boom, tlin'c or four logs wide, the 
upper ('iid of whicli is fastened to a barge anchored in midstream 
and the downstnaim end to a tree or stump on shore. A l>f>om 
of this character is serviceid)le in a navigabh* stream where f)er- 
manent lM)oms cannot be used, and where tin' stream bed can- 
not l)e obstructed with piling or cribs, ft is oft(‘n used in con- 
nection with a fin boom win'n it is desired to shunt logs to one 
side of a wide stream. 

STORAGE AND SORTING FACILITIES 

On nil large streams on which logs an' transj^rted, the timlx'r 
of various companies becomes interrningU'd and it is neces- 
sary to sort out the projierty of each owner at destination. For 
this purpose assorting works are maintidned at points where 
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logs are to b<' inaiiufaeturiMl, and exten.siv<‘ log storage facilities 
also are often provitli‘(l. Both the assorting anti storage works 
are generally owned by corj orations. 

The storage lK)oms fonn large |)ockets extending somi‘tinies 
for inilt'S along one or lH)th sid<‘.s (»f tht‘ stn^ani, intt) which logs 
are shunted until tht* assorters are n'atly for tlaan, and also 
to hold assorted logs until wanttsl for manufacture. ^Th<* outer 
lx)undaries of these |K)ckets are fornu‘d by singlt' booms inadt* 


3 



Fkj. 113. — Storing An^trOn^j W orks on i)h* SI. .I«)fin Vi Hivur. New 

from logs 2 or d feet in diameter fastened together with 1- or IJ- 
iiich chains, 'riie lKM)m sticks are held in place in niidstr(‘am 
by piers or nests of |)iling placed 7'> or UK) feet apart. 

Piers art* built of round lf)gs from 1(> U) 21 inches in diameter 
aiitl of various sizes deix'iiding on the eharactt'r of strt'ain in 
which they are placed and the amount of strain tlwy must with- 
stand. 

In cold regions, tliev an* built when the stream has an ice cover- 
ing strong enough to lK‘ar up heavy loads. An ojK*ning ia cut 
through the ice slightly larger than the base of the* crib, and Tft 
this o|X*ning the crib is built. The foundatiem timbers an* jdaered 
in [)osition and a floor of j)«)h‘s or pjanks f>lae<‘<l over them. As 
the crib frarn<*work is built up, the .stru(*ture is loadeal with 
stones, thus sinking it as the work proceeds. (Jribs are som^ 
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times built on tlie ice and when nearing completion, a hole is 
cut large enough to permit the framework to be sunk. This 
method is not always as satisfactory as the first one described 
because ice may r(‘main under the Iwttom of the crib and later 
eaust* it to settle unevenly. When the Iwttom is uneven, the 
crib must have some of)en ix)cketH on the outcT edge so that when 
it touches \K)ttom enough rock ballast may be dropped down on 
the low side to mak<‘ a level bas<‘. This may be done by setting 
spars at the corners of the crib and raising the low corners to a 
level by means of blocks and tackle. When cril>s must be built 
in ojK'n water, they are constructed on inclined ways at some 
convenient point along tlu* shore, and wh(*n they have reached 
a height sufficiiuit to fonn a substantial raft, they are launched 
and then built up to a height slightly grealcT than the d(‘pth of 
water in which th(‘y are to be i)laced. They are thcui floated to the 
permanent sit<‘, loaded with storu' and sunk to the stream bed. 

When the crib is to r(*st on a soft mud l)ottom, the load 
must be distributed over an area greater than tin? crib base. 
Stones are thrown on the lx)ttom and when a sufficient quantity 
are in place tin* bed is roughly leveled and the crib sunk in position 
on top of it. 

The logs from which the crib framework is made should be 
notched where tlu'y cro.ss (‘ach other and firmly drift bolU'd to- 
gether. The outward thnist of the rock ballast may 1 h’ over- 
come by nailing round jx)l<‘s in tlu* angle wh«Tc i)oles cross or 
by quart(Ting logs and nailing the.se pieces in the angle. 

In some cjuses the cribs are built n*ctangular in form above 
the water, but usually the iqxstream face is drawn in at an angle 
of from 30 to 40 dt'grt'es and planked over. The sloping face 
prevents ice and driftwood from fonning a jam behind the crib 
and causing it to be carric'd away. A common method of attaching 
the l)Oom sticks to the cribs is to drive a pih' in the center of the 
crib. After a larg(' iron ring has lK*en loosely fitted over this 
pile the boom is fastened by a chain to the ring, and as the water 
rises and falls the ring slips up and down with the chain. When 
piling is used instead of cribs a ncvst of three or four piles are 
driven together and liound wdth chains or cable. 

, Storage booms are usually taken in and the chains repaired 
after the drive is over. They are replaced early in the spring as 
soon as the ice leaves the stream. 
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The capacity of storage booms varies with the sixe and length 
of timber liandled. The following table* sliows the area in 
acres rtH^juired to store spruce logs of sc*vt‘ral sizers and lengtlis, 
and also Uie numlxT of boom logs rtKjuircHi to imjx>und given 



Fui. 114. — A SortiiiK C'mp on the St. .Fohii’« Hivt-r tivar 1 rril^nclon. Now 
HnitiHwirk. 


quantiti(‘« of timl)er when the logs ar(‘ forecMl into a compact 
bofiy by the current of the stnMim, all sticks floating on the 
surface. 

The averagt' storage capacity of nuMlium-siztMi white pine 
and yellow f)in(‘ logs is approximately 250, (KM) board feet jx*r acre. 
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Assorting Equipment, ~ The main fcatun‘ is tht* assorting gap 
where logs are separated and deflecte<l into the storage pock^^ 
down stream. The u.siial type of assorting gap has two opposite 
rafts or bracket booms placed from .30 to 50 feet apart and con- 
nected by an elevated ninway on» which the assorters stand* 
» «ec Boom Areas, by A. M. Carter, Forestry Quarterly, VoL X, No.,1, 
p. 15. 
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and separate the logs by marks as they pass under them. The 
gaps are built in many forms depending upon the amount of work 
U) he done and the physical conditions which are encountered. 
Fig. 144 shows an assorting? j^ap on tlio St. John^s River near 
Fredericton, New Brunswick. This has two block piers 50 feet 
apart and Ix'hind th(‘m are rafts built of five logs each, so arranged 
that five j6ips, eaeh 22 f(‘et wide, are formed on each side. The 
space l)(‘t\ve(‘ii oppr)site rafts is spaniK'd by 4-foot plank bridges 
on which tlu* assorters stand. The division }>oom shown extends 



Ftd. 115. -- Patoat Assorlirig Work.s in tho Appalachian HcRion. 

downstream for 2(KK) fe('t to sheer booms which deflect th(‘ logs 
to tlu* American and Canadian sides. 8eventy-fivt‘ men are 
employed ai this gap and during the season 1 5(),()tK),(X)() lK)ard 
feet of logs are handital. 

An assorting device used in the Appalachian region is shown in 
Fig. 14 5a. 'Fhis has a sJieer b(M)m (.1 ) moon'd to a t ree on tlu' bank 
ami braced by a sc'condary Ijoom at (R)- The boom (A) Ls held 
in ])lace in the stream by cables attached lus shown in Fig. 1456. 
The low('r end of the Iwom is broken at (C) and may be oj^'inKl 
to allow logs and driftwood to i>ass downstream. An assorting 
platform (/)), with braces .»(/?) and (F), is provided on which 
the workers stand and shunt the logs to Iw stored into the iK)cket 
(i7). The remainder jwiss downstream to other storage jxickete 
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or to points below. Tlu‘ lKx>m (//) i.'< elt viiU^d by means of a 
built-up raft (Fig. H5f) to allow logs to f)as.s underneath into 
the storage |X)( ket. 

Rafting IForA*-. — These may U* loeated Im'Iow a.ssorting gaps, 
at the head of still water on iion-navigal>l(‘ streams, or at the 
terminus of a logging railroad, or othiT form of transport along 
the shore of a lake or at ti(h‘wat(‘r. Tln‘ form <»f #he rafting 
works is gov(‘rned by the eharai'ter of th(‘ stream or l)ody of 
water and by th(‘ form of raft eonstruett‘d. On rivers when* 
rafts are limited in width because of tlu* siz(‘ of the channel, 
they an* mad<‘ long and narrow and the rafting works, if logs of 
numerous owmas are handled, may have ni.any jKU’kets whose 
boundari(‘s are inark(‘d by bra»‘k(‘t lHK)ms with plank runways 
which are ludd in jH)sition by piling. 

On th(‘ (in‘at Lake's when* logs are lowed loose in Ikkuiih, 
storage areas off-shore are provid(‘d in which logs art* hi'ld until 
a suftici(‘nt number have accumulal(‘d. 'Flu'se arejis art' Imimded 
by h(!avy slu'er booms held in plac<' by piling. 1'he rafts are 
made up by surrounding a group of logs with ht'avy towing 
Ikkhii.s and towing th<*m out of the storage jireas. 

Along some of the tidewatei's of the Altantic s<*al>oard logs 
are mad(' into bundh's an<l towed to th<' mills. The rafting 
works hen* hav(‘ an unloatling wharf which projects into the 
stream, and speci.al d(‘vic<‘S for holding chains and cables while 
the logs an' being bundled.' 

On the tidewater of I’uget Sound, where larg(‘ numbei-s of logs 
are raft(‘d to the mills, a rafting w(;rks has an unloading dm’k 
s<*veral hundreil feet long. 'Lhis projects into the storage ar(»a 
which is enclosed by sheer Uxans hehl in pla(M‘ by pih's driven 
about 70 feet apart. .\ rafting |>ocket 7o b'ct wide and 8(K) fe(?t 
long is enclost'd in boon»s and in this the raft.s are built in sections. 

Ocean-going rafts are built on or near tidewatf'r in the North- 
west. The usual storagi* area is |>rovi<led and in addition, cradles 
or similar .structures in which the rafts an* built.‘ 

TIIK DHIVK 

The season in which logs are transported f)y water varies in 
different regions. In the Northeiist and the Ixike States loggeni 
depend primarily on the spring flood waters which are caused by 
, * See page 42.'>. 

’ .Sec page 427. 
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the melting snow and hence the drive must begin as soon as 
the ice goes out of the streams, since the water supply gradually 
decreases as the season advances, and on the smaller streams 
may be insufficient by early summer. 

In the Appalachian mountains and in the South where the 
snowfaU is limited or absent, reliance is placed on freshets or 
heavy rainfalls for water to float the logs and the drive is cendueted 
whenever w'ater is available. On large bodies of water like the 
Great Lakes, Puget Sound and the Pacific Ocean the governing 
factor is the storm period, consequently the summer months are 
preferred. 

Conduct of Drives, — The business conduct of drives on streams 
may be under the control of one man, a group of individuals, or 
a corporation, dep(‘nding upon the ownership of the timber. 
Rafting is carried on both by individuals and corjMirations. 

Drives upon large rivers often originate on numerous small 
streams, from each one of which come the logs of an individual 
or a company. Under these circumstances tin* small stream 
improvements an; made and the drive uix)n it is (;onducted by 
one firm. On reaching the larger stream th(‘ logs of all parties 
become intermingled and the drive is then conduct(‘d as a “ union " 
or corf)oration drive. 

On union drives the ex|X‘n.se of improvements and lalmr hire 
is apportioned among the companies and individuals according 
to the amount of timber each has in the stream. The direct con- 
trol of the drive is vested usually in the interested mcmibers, in 
rotation, and each one has an employee at the assorting gap when 
the logs are a.ssorted. 

A more common nudhod is the control of the main drive by 
boom companies chartered by the State in which the business 
in conducted. The stream, if long, may be divided into several 
sections, each in charge of a separate corporation. The member- 
ship of such cor{)orations is usually confined to loggers who use 
the river for log trans|X)rtation ; however, it often does not include 
.som(‘ of the smaller oja'rators. Many of the l)oom companies 
operating in the Lake States, especially on the Mississippi River 
and its tributaries, have a limited capital stock divided among 
a few shareholders, 

^ Another form of meml)ership is represented by companies, 
such as the St. John’s River Log Driving Company, operating 
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in the vicinity of Fredericton, New Brunswick.* EtU'h lofCKcr 
having 100,000 board feet or more pti.ssing tlirough the luuita of the 
company Ls eligible to meinl)ersliip, on filing with tin* Swretary 
a statement of all logs placed in the stream ami tht‘ir iwint of 
origin, a list of all log marks used, and (‘ertain other r<Hiuin*tl facts. 
On filing this rejxjrt the applicant lH*coim‘s a memlKT and is 
entitled to one vote for each 100, (KX) fe<‘t of logs he fias in the 
drive. Thus (‘V(‘ry logger of any constKiucnci* has a voice in the 
administration of tiu* drive. 

All states having large* str(‘ams which an* \ised for the transport 
of logs have laws n‘lating to the riglits and privih ges of loggers 
and setting forth the duti(‘s and liabilities of incori>orati‘d l)oom 
companies. The chart(‘rs of lM)om companies usually regulato 
the prices to bt* charged for handling and rafting logs. The 
State laws of Minnesota provide for insjx'ction and scab* of logs 
in the booms by a survi'vor-general and his depiities, for which 
the lK)om company is charged a ha* for all logs scah*<l. The 
surveyor-general is emix)wered to s<‘iz(‘ and s(*ll logs in case of 
non-payment of the fee. 

On some tributaries of tin* Ohio River, (‘SjX'ciaily on the Big 
Sandy down wliicli gn*at (plant it ies of logs have been floati*d, 
the practice is for the individuals to drivi* their logs loose* from 
the headwaters of the small streams to private rafting works 
lo(*ated on tin* lower course of tin* Big Sandy wh(*re the logs are 
made into rafts by contract, floated to tin* mouth of the river 
and there taken in ehargi* by the* owner and towTcl down the 
Ohio River to the mills. 

On the Pacific (’oast tin* logs an* brought to tidew*at(*r by 
logging railroads and made into rafts, usually at privaU* rafting 
works. 

A. LOO MARKS AND RUANDS 

Some method of identifying thi* logs of difTer(‘nt owners when 
they are assorted at destination is imperative and lumlx-nnen 
have adopted the system of branding th(‘ir logs at the skidways 
in the forest or at the landing on th<* stream. The brands art^ 
numerals or characters, mounted on the head of a sledge ham- 
mer and stamped at several places cyi l)Oth ends of the logs so 

• .St. John’fl River T/)g Driving O|)pration« f)y G. Sentt Grimmer, CanAd|. 
Lumberman and Woodwoijcer, Vol. XXXIl, No. 11, June, 1912, p. 28. 
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that no matter what portion of the log is above water the brand 
can 1x3 readily seen. 

To further aid in log identification the use of a bark mark, 
which is a design cut on tlie log near one (uul, is obligatory 
in some states. This may be ma<le either by the sawyers when 
they cut the trees or at the landing. A bark mark is often used 
in connecfton with a “eabrh mark” painted on the ends of the 
log. In such cases a brand is not ustul. The number of brands 
and marks used on a given stn*am is sometimes great, each logger 
often having several to distinguish logs eoniing from given streams 

LVBWA/ \f FL M< M 3/0-0- 

1 2 n ' 4 5 e 7 8 0 10 11 12 

ox ll/X 01 tX/r 7 \Th F? 

13 14 16 16 17 H 1!) 20 21 22 23 21 26 28 

VXJ'J-CtfwQllx/V *a 

37 28 20 3U 31 32 33 31 36 36 37 33 80 40 

Fl(i. MO. — Some Mississippi River Marks. l-JO, inonDurains; II, 

blaze notch; 12, notch irirdle; l.'I, s<':ilp; M, cross; lo, notch; 10, (hiKi^er; 
17, crass girdle; IS, diamond; 19, t\v<*nty; 20, thirty; 21, umbrella; 22, 
saw horse; 211, fork; 24, straight S; 25, flag; 20, pine tret'; 27, inverted 
A with .scalp.s; 28, fifty; 29, jiot hook; 30, fish hook; 31, bar C; 32, Ih)x 
with ears; ,33, wild g(Kise; .31, sheep head; 35, crow foot; 30, double dagger; 
37, fifteen: 38, triangle; .39, star girdle; 40, turtle. 

or sections of land. Some loggers use a n(*w si't t*ach season in 
order to ket'p llu' logs of difTereiit years .s(*parate. On tin' uppiT 
Mississippi river more than 2000 log m/irks havt' l)(*en registered 
with th(' Surveyor-general, and over 1000 have been in use during 
a single st‘ason. 

The marks and brands represent a great variety of figures 
comprising single letters, monograms of two or three letU'rs, and 
Tiiany figures which are often given eharacteristie nanu's by river 
drivers. 

U)g brands have always been extensivtdy used in the Adiron- 
dack region, while in Maine bark marks are common. Both 
forms are used on the Mississippi river and its tributaries, and 
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also in many parts of the Appalachian region. Brands an^ in 
extensive use on tlu‘ Pacific (oust wlu*re logs are trans|H>rt-(*<l 
by water, but are seldom used in the intt'rior. 

When registeri'd' with some d(‘signatctl stnt(‘ or county official 
(the Surveyor-gemTal in Minnesota, in most oth»T states the 
County Clerk of tin* county in which tJie h(*ad oflice is located) 
brands constitute trademarks of the individuals or Ifrms n^gis- 
t<*ring them, and their rights to the timln'r so marked are fully 
protected by law. 

The al)lit(‘ration or nanoval of brands or bark jnarks (‘‘de- 
horning”) is regarde(l as a felony in most state.s. The highest 
courts of some states* have held when* logs are pn'sumptively 
marked according to law and an* floated down a stream and the 
owners annually end('avorc<i to ri'cover those that sank and 
bi'came imlu'dded in tin* stn*am, that such logs cannot be re- 
garded as lost or al)and()n(‘d pro]»erty wh<‘th(‘r the marks are dis- 
tinguishable or not. 

Loggers, therefore, do not losi* their j)ro)M‘rty rights in lost 
logs if originally they W('re properly marke<l by the owner, and 
he used due diligi'uce <*ach year to r<‘cov«'r th(‘m. On tht* other 
hand, according to tin* Supreiin* Court of Mimn'sota,’’ logs in 
water arc* abandoned when not in tin* j>osse.ssion <»f or und»*r tin* 
control of any p(‘rson, and which hav(* in) distirn tivc* mark or 
marks on tln'in that have* b(‘en recor<l(*d with the proper officials. 
Such logs arc* the prot)<*rty of tin* person who collc'cts them and 
cau8C‘s th(‘m to be* markcMl. Tln*sc* logs are known as “jirize" 
logs and on union drivers thc*y an* divid(*d in rotation, as thc‘y pass 
the assorting gap, among the loggers having timbc*r in the* .strc‘arn. 
When the drive* is c:onc4ueted by a boom company all [irizc* logs 

• '' Failure of owner to comply witli ( ’onipil(‘<l Laws, providing 

for the recording of log marks, was only effretive to ilr[)riv(’ the owner of thcj 
«tatutor>' presumption of ownership of logs umnarked with the recordc'd mark, 
and did not deprive him of his proiKTty m Ioks. (1m* title to which he might 
establish by other means, including an unrecorded mark used by him.” 
Whitman rs. Muskegon Log Lifting uimI ()iK*rating Co. Supreme Oiurt 
of Michigan, 116 Northwestern 61 1. 

• See Whitman rs. Muskegon Is»g Lifting ami Ojs^rating Co, Supreme 
Court of Michigan, 116 Xorthwesteni 614. 

• See Astell vs. McK.’uish, .Su|)remc (*ourl»of Minnesota, 124 Northwi^siern , 
Reporter, 468. 



412 


LOGGING 


♦ 

caught in the Ixjoras are held as the property of the company and 
are sold at auction to the highest bidder. 

B. SPEC’IKS THAT FLOAT 

Th(‘ majority of the coniferous sp(?cios indigenous to the United 
States wi|^ float, although there is a heavy loss in driving woods 
such as southern yellow pine, green hemlock, and the butts 
of larch and redwood. The buoyancy of hendock is increased by 
p(‘eling the timber and allowing it to sejuson for a short period 
before placing it in the water. 

Hardwood logs, such as basswood, poplar, and cucuniber, float 
well and can l)e driven, although basswood is apt to become 
discolonHl, which greatly depreciates its value. Oak, l)eech, 
maple, birch, and other heavy hardwoods can only be floated 
with difficulty unless they an* esix'cially pr(‘])ared or are rafted 
with lighter specie's. Sonu^ loggers cut and pe'cl oak in July, 
August, Septemlx'r, and October, place it on skids near the bank, 
and allow it to dry out from sixty to nine'ty days. It then 
becomes light enough to float for short pe'riods. 

Another method* is to pee*! am I seavson the logs, then paint 
the ends with two or three coats of paint and raft with lighter 
Hi>ecie8. Holes also may be Iwred into logs and plugged up 
so as to form air spaces and thus increase' the* buoyancy of the 
timber. 

White birch for ai)ool stock is sometimes driven for short 
distances in Maim*, although the green timber will only float for 
a short time. One nu'thod is to b'll the trees during the summer 
months and leave the* to[)s on them until a large amount of 
moisture hiis been removed. Again, the trees may be felled, 
the to{)8 cut off, and the timber left in the fon'st to season for 
from eight to twelvi* months This nu'thod is less siitisfactory 
tlian the former because the sapwood of the logs stains badly 
during summer months, if left for long p<‘riods. 

Th(' following lists show the relative floating ability of several 
^‘'{)ecies. 

* There' Ls a serious ot)jeotion to this niethmi of handling hardwoods because 
their value is reduced t)y checks and incipient rot. Hardwood cut during 
the spring or suinincr iniiat lx; converted into lumber in a few weeks if the best 
^eeults ore secured. 
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Fkialtnc ability 
above the averoca 

AvenMta iloatinc 
ability 

Floating ability 
below the avertkta 

S^)ruce 

White pine 
llentloek (dry) 
liasswood 

Poplar 

White cedar 

Redwood (except butts) 
Balsam 

Inarch (except butts) 
Cypress 

Ciicundx*r 

Yellow pine 
Sweet guiu 
Sycanuire 
Douglas fir 
(Mu'stmit 

Oak 

Hickory 

Ibrch 

Beech 

Kill) * 

Ash 

('lierry 

Uedwoixi (butts) 
Larch (butts) 


C. LAHOH 

Labor omployod on log (lriv(‘H is rhiefiy rrcnjitod from tho 
logging camps which hav(‘ ct‘as(Ml o|MTations by (he time tho 
streams are in condition to float timber. Although th(‘ work is 
hard, the hours are long aiul the men are often ex|)osed to many 
hardships in the pursuit of their work, then* is a certain glamour 
and fascination about it which attraet.s forest workers and in 
normal time.s loggers seldom have dilliculty in se(‘uriiig a sufficient 
number of men. 

The labor(‘rs in the Northeastern part of tlu* Unil<‘<i 8tato« are 
chiefly Frem-h (’anadian.s who make a<lmirable river drivers. 

IjOg driving on small streams is done chiefly froni tho banks, 
except when* log jams occur, while on large streams the work 
must often Ik* done from lK)ats calle<l bateaux' or from the logs 
themselves. The river drivers are often subject to personal 
danger in fre<*ing lodged logs and in breaking up jams which 
form at narrow points in the stn‘am, or in places where the 
channel i.s obstnictvd by rocks. A “key log" around which a 
jam is formed must lx* freecl IxTore the mass can be start/Od, 
and this may be done eitlier with Uxds or by a charge of dyna- 
mite. Gnly the most skillful njen are allow^xl to ix‘rform this 
work, because great presence* of mind is refjuir(*d on the part of 
the driver when the logs start to move. I>og drivers, 
cially on rough water, are among the highest F)aid men in tho 

* The»e are strongly bailt Iwats with a sharp prow and are fitted with two 
pairs of oars and gui<led by a single oar user! as a rudder. They liavc a capacity 
of from aix to ten men. 
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woods. On small streams log drivers are housed in log campe 
or in tents, while on river drives the men frequently live in a 
house lx)at or a tent called a “wani^^an, " which is mounted on 
a scow or raft and floated down the stream as the work proceeds. 
Tents on shon? are also fn^quently used where facilities can be 
provid(‘d for moving them in wagons or in boats. 


I). CONDUCT OF THE DKIVE 

Th(‘ Drive on Small Streams. — Drives usually start on the 
up|M?r courses of small streams where the logs have lu'en '‘bank(‘d ’’ 



Fkj. 147. — A fjog Driving (’rfnv at thr Ljindiiig on a Small Stroani waiting 
for a lloud of Water. New IlamiKsliin*. 


in tlie stream b(‘d, or else seatU'red over tht‘ surface of some lake 
or i)ond nt'ur its mouth. The “banking ground” is often above a 
splash dam which furnislies sufficient water to carry the logs 
down to the n*ar of another dam or to the main stream on which 
"^tlliey are floated to the mill. 

As soon as the ice has gone out sufficiently to clear the stream,* 

* Sometimes the i<?t' docs not break up as early on lakes and large streams, 
when ilieJB is only a slight current, as it does on swift water, and in such cases 
a channel may Ix^ made through the ice in order to start tlic drive at the 
earliest possible date. 
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booms are placed in essential spots along the channel. A head 
of water is accumulated on the banking ground and a crew is 
set to work to “break down” the “landing * or “bank;’^' 
that is, to set the logs afloat in the eiirn'iit so thc'v can pro- 
ceed downstream. Tlie sluice gatt‘S of the dams are o|)<ui(h 1 
a short time befon* the logs are start <‘d thitnigli and are not 
closed until several rninut(‘s aft(T the logs hav(* c<'asetl (Oining, 
otherwise jams will fonn at points aloiig the channel. The 
work starts on tlie pile fartlu'.st downstn'.am and in tlu* cent(T 
of the ehaniH'l, tiu* logs from th<‘ top of tin* pile being thrown 
into the water by unmans of peavies ami timber grapples, d'his 
continues until the drivers have eleam'd a ehanmd wide (>nough 
to enable them to roll the remaining logs from the pile into the 
stream. After having eh'aned up one se<‘t ion they ])roeeed to 
loosen the n(‘xt s('etion al)r)ve, and are soim'times oblig(*d to ex- 
plo<le a small charge of dynamite to fret* logs which an* frozen 
together. Wh(*n logs arc pih*d on one sitlt^ of the Htn*am, only, 
the drivers roll the logs into tin* stn*am. beginning at tin* water’s 
edge. The loose* logs float down to tin* splash <iam when* they 
an* converged toward tin* sluiceway by bracket booms. Drivers 
stationed on tin* lattt'r k(*( p tin* logs pjirallcl to tin* curn*nt and 
pn*v(‘nt tln*m from jamming wln*n they pass through tin* sluice*. 
Workmen armed with ]M*avit‘S and pik<* )H)h*s' an* stationed at 
strategic points along tin* str(*am to prevent logs from b(*(*oming 
stranded on sainl bars, and from forming jams on rocks and in 
narrow |)lac(‘s in tin* channel. 

Jams and strandetl logs often can bt* moved by tin* use of a 
dog-warp which has two strong hooks attached in*ar tin* cent(*r 
of a rO]><’ strt'tched aergss the stream. A crew of thr(*e or four 
men is statiorn*d on (*ither bank and by catching one or the 
other of the h<K)ks into h>gs tin* men arc able to pull them in 
cither direction. J’he use of <lvnamite is resort(*d to wh(‘n oth(*r 
means fail. 

* In the .\ppalachiiin region, logs freqticntly an* rmt banked but are Hcattered 
in the IxhIs of the stream.s where (hey await a freshet to earrv them dfmm Un*^ 
stream. In surh ra.‘<es a crew to bn*ak landing is not re/pnred. Deismdence 
in plaoe<i on (he enrrent to start (he logs. 

* Thia is an ash or hickoiy* pole, from 12 to 20 fMd long, with a screw pike 
and hf>ok on one end. It is ver>* servieeab/I* in eonf rolling logs in u*ater. 
The screw pike when forced into a log has a tenaeioiis grip which enabled, 
the workman to exert a stropg pull without losing his hold on the log. 
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The drive on small streams continues until all of the logs have 
left the banking ground. A crew then starts to ^^pick rear/' 
that is, to collect all the 8trand(.‘d logs along the stream and in 
the sloughs and put them into the water so that they will go out 
with the drive. This work is generally done by men who use 
timber grapples and ix^avies for carrying and dragging the logs. 
% 



ehottmraph hy D. S , 

Fm. 148. — A lleadwork.s used to Tow lo^ ucrais Small l^ako-s. The 
winch is oiH^ratod 1)V hand lal)or. Maine. 


Horses are (‘tnployc'd when availabh' and the conditions are .suitable 
for their use. 

When the course of the drive is acroas a lake it is necessiiry 
to confin<‘ the logs in iKxans and tow them to th(‘ oiithd. 

A limlHT lM)om called a “trap’^ or “catch” l)oom is placed at 
the head of the lake around the mouth of thc' stream and the 
logs are confined in it until a sufficient num!)cr are secured, 
when the shore <'nds of the boom are closed aiul the raft towed 
across the lake. The mouth of the streatn is (dther closed tem- 
I^orarily or a second l)oom placed in position at once. Where 
tile distance is short and the amount of timber to Ix' moved Is 
I limited, it is “kedged” or “warped” by “headworks” of the 
ty^x^ shown in Fig. 148. This hius a ca|xstan, holding from 300 
to 400 feet of rope, which is mounted on a raft, and the latter 
attached to the forward* jiart of the boom. A hea\7’ anchor 
fastened to the free end of the rope is carried forward in a boat 
and dropp<'d in the path of the raft. The capstan is then re- 
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volved eitlier by man or horso |x>wt‘r. When the raft n‘aolie« 
the anchor, the latter is liftcnl and again carried forward. A 
headworks of this character cannot 1 h‘ us(‘d to advantage against 
a head wind. 

Large numl)ers of log.s usually are hamlled by a “steam or 
gasoline warping tug*’ or “alligator," which is a flat-lH)ttomed, 
steel-shod scow on which is mounted a pair of 20 of 30 horsey- 
power engines and a large capstan or windlass. 'rh(‘ lH)ats an^ 
proj)elled either by scrt'ws or side wheels ami are sometinuys (* 00 - 
struett'd so that th<‘y may Ix' drawn ovcrlami on skids under their 
own power. Both indin*ct and dire(‘t towing met hods are used. In 
indirect towing a cabh* is fasteri(‘d to some conveni(*nt tn'e on shore 
or an anchor is thrown out several hundred feet in advama' of tin? 
raft and the tug then run back and attached to the raft which 
is advanced by winding up tlu‘ cable on tin* capstan. This method 
requires al>out one-third less fuel than the direct m(‘lhod and 
can be used when head winds ar<* blowing. As a rul(‘, towing tnust 
cease when there* an* strong adv<*rsc wimls. Night work often 
is done In'cause tin* wate'r usually is more (piiet then. 

Transport on .small str(*ams, as a rule, is more cxjKuisive* p(*r 
thousand i>oard feet per mile than on large ones, b(‘eaus(* of the 
limited amount of timlwr handled, the rough cluiract(*r of the 
channel, and the greater number *)f improvements iH‘r mile which 
are reejuired. 

Individual drives on small streams arc in charge of a foreman 
who often is the woods supcrintend<‘nt, or the bo.ss of the log- 
ging camp at which the tiinlw*r was cut. One or more sub- 
foremen aid him in the conduct of the work. 

The Drive on Large i^^lreama^ — The driving problem.s on f)or- 
tions of the route are often similar to those on small streams, 
but in general the difficulties incident to the trans|)ort of logs 
are not .so great The channel is wid(*r, with longer stretch(*H of 
smooth water, and the greater volume of timber annually i)a8sing 
dow’n.stream makes it practicable to install more improv(*ments 
than is profitable on small streams, h'ewer men are re(|uired iw. 
proportion to the amount of timber handlf*d and the distance 
covered, and under normal circumstanc<*K the exfx'nw* fx*r thou- 
sand board feet for labor is less. A large fwirt of the driving ^ 
work on the average stream is the prevention of jams at curves,. 

^ See page 402. 
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on sand bars, at rocky narrows and similar places, and ^‘picking 
r(‘ar” after the main drive* has passed. On many large streams 
the banks for a iKjrtion of the distance may be low, so that logs 
<*an float out of the* channel into sloughs or over land inun- 
dated during flood time, and the* driveTs must keep their booms 
in ge)od e*ondition to pre*vent this anel to keep the logs 
me)ving. ^ 

(Jrews are* divided into sepiaels, under sub-fore*men, and are 
statione‘d at danger points along the stre‘ain. These* crews must 
do much of th(‘ir work frenn bate*aux or by standing on logs, 
beetause e)f tin* width of the* l)anks. In place* of “alligate)rs” and 
“h(*adworks” powerfid side* whe*(*l, e*nd whe*(*l or scre'W tugs are 
e*mploy(*d for tin* tratispe>rt of large* (piantitie*s of logs across 
lake*s, or down Htre*ams whe*re* it is ne*e*e'ssary to confine* the logs 
in l)e)oms. 

Whe*r» the head of the elrive* re*ache*s the* first assorting gap, a 
crew of men be*gins asse)rting and this continues during the 
summer and fall until the le)gs are* all assorte'd, tin* water fails, 
or ice e*le)S(*s the* rive*r. If no ill lue*k has atteneh*d tin* drive the 
last le)gs are* usually down by October first. 

The* elrive* on the* upper ( 'e)nne‘e*tie*ut rive*r e)riginating on the 
Wild Ammonoosue* in Ne*w Hampshire* anel e*xte‘neling to Be*llows 
Falls (17 mih'S on the Ammonemsue* anel 93 mil(*s ofi the (. onne*ct- 
ienit rive'r) be*gins abe)ut the* first of April anel lasts fre)m twenty- 
thre*e‘ elays te) six me)nths. The* ave*rage* time* is about six we*eks. 
One* huinlre*el nn*n are* re*(juire*d on the* Ammonewsuc anel about 
sixty e)n the* (’onne'cticut river. 

Orv the* Pe*in)bscot river in Maine*, the* ave rage le*ngth of drive 
is approximately 150 mile*s and the* longe*st elrive* which originates 
on eithe*r the* North or South brane*h of the* We'st Branch is 
alK)ut 240 mile*s. 'Phe* ave*rage* (piaeitity of mat(*rial annually 
driven elown the* We‘st Brane*h is 130, 000, (KK) boarel feet, alx)ut 
thre*e*-fourths of whie*h gea's to Millinocket, anel the remainde*r to 
Bangor anel vie-inity. The drive be*gins about April 20th and 
.^+he last logs reach the lx)oms above Bangor alx)ut Octol)er 
fii'st. A[)pre)ximate*ly 2500 men are e'mploy(*d for the first six 
wee*ks and afte'r the logs re*ach the* main stre*am the force is cut 
to al>out 200 men, exclusive of thase occupied at the assorting 
.gaps. 
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RAFTING ON STREAMS 

Rafting Is a common method of haiuiling logs on hirg(‘ streams 
and lakes and is practiced in all parts of the I’nitt'd State's. The 
motive power is usually end-whet‘led or side-wli(H'lcd strainers on 
small bodi(‘S of wat(‘r, and screW“pro|)(‘lled tugs on large l>odi(‘S of 
water. Hafts are now seldom driftcai with tlu* cnjiii'iit. The 
advantages of rafting an*: 

(1) It prev(‘nts loose logs from scattering and becoming 



entanfiloc! in Ini.shos .atoiiK (In' Iwnks, and from Ix inK xtranded on 
flats submerged at high water. • 

(2) It enabl(‘s the water trans|K>rt of non-buoyant specaes 
which can l>o hcl.l up I'v fasl.-iiintr thnn to Iors whirh float. 

(3) Extimsivc Ixxmi.x Jirc not rciiiiircci at dost inat ion to catch 
the logs as they come down. 

(4) It insures prompt deliv(‘ry on lak(‘.s and other watg™ 
where there is no current to carry the logs along. 

(5) The Federal Rivers and Ilarljors Act of March 3, 1899, 
declares “that it shall be unlawful to float lof)S4‘ timber or logs, 
in streams actually navigatc^d by Hteamboats in such manner ^a« 
to obstruct, imix*de,jor endanger navigation. 
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There are a variety of fonm in which rafts are buiJt, dependiDg 
upon the character of the water on which they are to be towed, 
the kind of timber rafted and on the Federal regulations^ gov- 
erning rafting. 

Bag or Sack Booms. — These are used on the Great Lakes and 
on larg(i rivers. They have a single or double row of boom 
sticks surrounding the impounded logs. For lake work short 
boom sticks of large; size; are preferable because loose logs are 
less apt to slip under them than the‘y are under the long ones. 



Fiej. 150, — Mctliod of lOiftiiiK Poles to Ijogs by means 

of In>n Dogs. 

On the (lre*at Lake's eloufde* booms with conne'cting chains made 
of IJ-inch iron are con.sielereel superior to single' booms, especially 
for rough water, A type of boom whie*h is serviceable for irn- 
pouneiing le)gs for towing in bael weather is mnele from white 
pine logs 24 inches or mere* in diamete'r anel from Iti to 24 feet 
in length. The boom sticks are bored 18 inches from the ends 
for IJt- or IJ- inch chains anel are l>locked across the top 
and botte)m, in front of the e-hain holes, with harelwood strips 
to prevent the chains from cutting into the l)oom sticks. The 
chains should not be longer than is ne'cessar>- to permit the ends 
of the l>oom sticks be'ing couple'd 24 ine'hes apart. Two sets 
of l)Oom sticks are' place'd around e'ach raft so that it will not go 
to piece's if one' se't of chains is broken. During the period when 
the exportiition of logs was permitted by the Provincial Govern- 
ments of (/anada, large quantitie's of white pine were rafte'd to this 
country and manufactured at points along the Great Lake's. The 
season for towing was from June 1 to October 15. The rafts 
contained from 2,000,000 to 6,000,000 board feet each, and were 
handled by powerful tugs ,The transport of logs from Canada 

The Fedeml giivornment specifies the fonn, si*e and character of rafts that 
may traverse certain navigable waters and harbors. , 
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RAFTING ON STREAMS 

Rafting Is a common method of haiuiling logs on hirg(‘ streams 
and lakes and is practiced in all parts of the I’nitt'd State's. The 
motive power is usually end-whet‘led or side-wli(H'lcd strainers on 
small bodi(‘S of wat(‘r, and screW“pro|)(‘lled tugs on large l>odi(‘S of 
water. Hafts are now seldom driftcai with tlu* cnjiii'iit. The 
advantages of rafting an*: 

(1) It prev(‘nts loose logs from scattering and becoming 



entanfiloc! in Ini.shos .atoiiK (In' Iwnks, and from Ix inK xtranded on 
flats submerged at high water. • 

(2) It enabl(‘s the water trans|K>rt of non-buoyant specaes 
which can l>o hcl.l up I'v fasl.-iiintr thnn to Iors whirh float. 

(3) Extimsivc Ixxmi.x Jirc not rciiiiircci at dost inat ion to catch 
the logs as they come down. 

(4) It insures prompt deliv(‘ry on lak(‘.s and other watg™ 
where there is no current to carry the logs along. 

(5) The Federal Rivers and Ilarljors Act of March 3, 1899, 
declares “that it shall be unlawful to float lof)S4‘ timber or logs, 
in streams actually navigatc^d by Hteamboats in such manner ^a« 
to obstruct, imix*de,jor endanger navigation. 
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rafts in the following way. The logs after being assorted are 
run into jackets ac*cording to ownership. Alx>ut thirty logs 
are fastened tog(?tiier at one end with a “rattling line” which is 
a caf)Ie on which are stning the necessary number of ring dogs. 
This “joint,” as it is called, is then floated out of the pocket and 
down the “rattling nm” to the “lx)ttom makers” who place 
two bootnt|)oles across the raft, and lK)re holes through the l)oom 



Ph<>ti}^rni>h }>y H. ff. Milhr. 

Ful. 152. — I^oading the Tlottom of a Raft with Ix)gs l>y nusaas of a Parbuckle. 

A bracket lK){)rn is shown on the left. New Brunswick. 

IX)leH and logs which arc then fastened logetluT with harrlwood 
pins. The rattling lines an* then nanoved and the Ijottom pa.ssos 
down to a loading machine where a top load of logs is placed upon 
it. The joints are then scaled and floated downstream where 
from five to seven of them are fastened together by short- pieces 
of jx)les, called brackets, and hardwood pins and then towed to 
the mill by tugs. 

For many years rafts on the Mississippi and some other rivers 
in the Lake States were made into “brails” or sections. The 
logs were fastened together with poles in a manner similar to the 
Ohio River method, except that rop<' and rafting pins wert^ used 
instead of chain dogs. Two-inch holes were lx)red in the log on 
either side of the |X)le and the ends of a short section of rope 
placet! in these holes and firmly held by , hard wood rafting pins 
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driven in behind thorn. This wtis an oxi)en8ivo method because 
of the large amount of rope nHiuirtnl, and it has now bt^on super- 
seded by an improved method pat- 
ented by an employee of one of the 
lx)om companies. 

The brails a.s now made have a 
set of boom sticks forming a rec- 
tangular ix)ck(‘t wliieh is filliHl with 
loose logs. Th(‘ boom sti(‘ks an‘ 
held together by a 3-link chain 10 
inches long (Fig. IM) through th<‘ 
outer links of which the pin (Fig. 

1546) is passed and then drivaai into 
2-inch holes Irortal in (‘ach boom stick. Tht‘S(‘ pins are 
made of oak an<l tunuHl to a mininnmi (liaim‘t<T of 2 inches 



Ki<;. 1 :>,•{. Mi'lhod of husten- 
iii^ HafllhK Poltw to l/ogn l)y 
iMrans of WtKxlrn Itiifting 
PijiH. A inetluxl formerly 
un(mI on tiu* MissiKHippi River. 



Fig. 154. — Dotaib of a MiHsUsippi River Log Raft. a. The method of* 
fastening the lK)oin ntirks together, and hrnring them with ealilcH. 6. A 
rafting pin wnrh in in.sertfxl in the outer linlcH of the chain d. c. I'ho 
free end of the cable which ix u-ned to wtn'ngtheii the raft. d. 3-luik chain 
through the outer links of which the rafting pins arc driven. 

and a length of 1 1 inchc*s. The top end has a swell 2 \ inches 
in diameter, with a slightly smaller swell in the center. The 
head is large enough to prevent the chain link from slipping* 
over it and the swell in the center binds on the woori and holds 
the plug fast. A ca^^le is passed through the center links around 
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the entire brail and further strengthens it. The brail is braced 
crosswise with cables as shown in Fig. 154a. Several links of 
chain are fastened to the outside boom sticks by means of a rafting 
pin. On the opposite side one end of a special cable, F'ig. 154c, 
is fastened to the boom stick by a pin and the other end carried 
over to the chain, which is passed through a flattened link and 
caught. This gives rigidity to the raft. 

The chaias and cables can be used repeatedly and hence are 
cheaper than rope, which can be used but once. Jiafts of this 




Flu. 166. — A Cypress lUift in a Iy)ui.siana ilayou. 'I'ho floatirig vegetation 
on the extreme right is the water-hyacit»tt», 

character are made in sections, .some of them 300 by 750 feet 
in size, and containing from 850,000 to 4,000,000 board feet of 
timber. They are controlled by two end-wheeled boats, one 
^at the rear which serves to n^gulate the speed, and one at the 
front end which is floated side on and which guides the raft 
by pulling it backward or forward acro.ss the stream. 

Cl/press Rafts. — ('y press logs, which are skidded with pull- 
boats, are rafted down the canals and bayous. A common 
form of raft has cigar-shaped sections from 150 to 200 feet long, 
each containing from twenty to thirty logs which are floated 
loose within the lx)om sticks. Sinkers are placed between 
•floating logs and fastened to them by poles and chain dogs. 
Old skidding cable is often used to bind the boom sticks to- 
gether. A 2-inch hole is bored in the log,, and the end of the 
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cable inserted and made fast by a woodtm plug driven in lie- 
hind it. The sections are fasteniMl togetluT by rojx', and made 
into a long raft which is lowed to the mill by small tugs. Navi- 
gation is seriously hainjx*red and sometimes stopiMnl by the 





Fio. 156. — Raft Rundl(?« at the Mill I*ond. North (’arolina. 

congestion of the watercourses by the water hyacinth and mills 
have been forced to shut down on account of the lack of logs, 
due to the closing of the wattrrways by this plant. 

Raft Bundles. — In the Coastal Plain region logs are sometime^ 
made into bundles cac^ containing two car loads of logs, from 20 
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to 30 pieces, which arc lx)uncJ together firmly with chains. The 
maximum tow for the larger tugs used on this work is from thirty 
to forty bundh's. From 30 to 40 cent of the timber cannot 
t)e floated and tlu? object of this method of transjwrtation is to 
make the buoyant carry the* non-buoyant logs. Bundles frequently 
have to be mad(‘ over because of an excess of heavy logs which 
caases theAi to sink. Tht; bundles ar(‘ const ruct(‘d at a log dump 
built ov(‘r some tidal Ktr(*am. A cradle of two hea\y cables is 
used to bundl(‘ the logs. Oru' end of the cable is fast(‘ned to the 
railroad trc'stle, and then pas.sed down under the water and up to 
a winch located in th(‘ s(‘con<l story of th(‘ log dump. Tin* cables 
thus make* a larg<! loop into which the logs ar(‘ unloaded. Two 
binding chains an* sunk into the wat(‘r alongside each cable, one 
end being t(‘mporarily attach(‘d to the unloading dock and the 
oth(^r end to a small rope* which is plact'd outside of the cradle. 
Wh(‘n the logs have* l)e(*n plac(‘d in tlu* latt(‘r, th(‘ bundle is made 
compact by tight(‘ning up the cradle cal)les, and the binding 
chains an* tlu'ii brought around the bundh*, th'd and made fast 
by heavy iron dogs. 

Pacific Coast Hajtuig, — Logs in tin* Pacifu* ('oast region are 
often rafted down the large streams, or tow('(i along Puget Sound 
to th(* mills. Two forms of rafts are employed for this work. 
When logs an* to be floated downstream without tin* aid of a 
tug, th(‘y are made up into “round" booms which are a group 
of loos(* logs surrounded by several boom sticks. The raft may 
lx‘ allow(*(l to drift with the current or controIh‘d by tugs, and may 
or may not be in charge of a raftsman, d(‘pending on the (;haracter 
of the stream, and the tides. 

liOgs that are to lx* tow('<l to d(‘stination are rafted at a “harbor 
boom,” which has a larg(* storage |>oi‘ket and a rafting pock(*t. 
The logs are brought to the harbor boom by rail and dumped 
into the storage |K)ckets which are areas inclosed by boom sticks 
held in place by piling. The rafting pockets are narrow lanes 
about 75 feet wide and from 8(K) to 10()0 feet long inclosed by 
l^m sticks, held in place by piling plac(*d at approximately 
70-foot intervals. Tin* logs may or may not be assorted for quality 
and sjx'cies. ILvfting on tide water can be carried on only dur- 
» ing a favorable tide. * 

The rafters first string l>oom sticks across the far end and on 
Wh sides of the pocket. I^gs of approximately equal lengths 
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are then poled down the run and stowed parallel to each otlier 
in the first section of l>ooin sticks. Each row is known as a 
^‘tier/’ and two tiers usually constitute a section al)out 75 feet 
square. As soon Jis two tiers liave l)een stowial, lKK)in sticks 
called “swifters” are placed across the end of the section at riRht 
angles to the tiers, and attiichial to those on the outer sid(* of 
the raft unit. New sections are then mad(‘ up in the manner, 
from twelve to fourt(‘en constituting tlu* usual tow. 'Pwo rafters 
can make up al)out six sections or from 2()(),()(K) to 300, (HK) l>oard 
feet during a tide. 

When the rafting is done in rivers wh(‘r(‘ then* is a strong 
current a slightly diffcTi'nt procedure is followed. Tht‘ rafters 
start at the near (uid of the rafting |K)ckct aiid hang out three or 
four sections of Loom sticks. Th(‘ logs an* then run into t h(‘ rafting 
pocket and guided with a pike jxde to their place* in the “tier." 
Difficulty is sometimes cxperie-nceal in turning logs (‘iid on in a 
swift curre*nt, if they g(*t crosswi.se of the rafting pocket. In case 
piling is not us(*d to confine the rafts, ca(‘h s(*ction is kc’pt from 
.spreading until compl(‘t(‘d i>y tin* use of a rope* or cahh* also 
e*alled a “swift(*r’’ which is faKte*ne*d to the* outsieic Loom sticks. 
When the* sections are compl(‘te*d the "swifte*rs" are* re*moved. 

OCKAN IIAF1'1N(J 

The first attempt at rafting logs for transjwrt on the high seas 
was maele* alH)ut 1S84 when a large* raft was e*onstrue*ted in 
Nova Scotia, launched from shore and start (*el te)warel New York 
in charge of a tug. This raft was lost be'e*ause‘ the tug left it 
to go into port for coalanei on return to the* high sc*as was unable 
to again locate it. After a long pe rieMl it washed jishore on the 
Norwegian Coast. The same buileler late r went to Coos Hay, 
CMigon, where he* built two rafts for transiK>rt to San Francisco, 
one of which n*ae he*el its ele*stination safe ly. In the construction 
of the latter rafts the* use of cradless or floating frames was first 
adopted. 

In 1894, raft building lM*gan on the Columbia river, where' it 
has reached its highest d(‘v<*lopment. Several rafts now leave 
annually for San I)ie*go, California, )i'ith no losses during recent 
years. The rafts known the Henwm type*, are built cigar- 
shaped and from 700 to 1000 fee t long, with a depth at the center 
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of from 30 to 35 feet and a breadth of from 50 to 60 feet. The 
taper extends 100 feet from each end. 

Ocean-going rafts are built in a cradle or frame which is moored 
to piling in deep water. One side of the cradle is detachable 
and when the raft is completed it is launched })y dropping this 
side and allowing th(‘ raft to slide sidewise into the water. A 
700-foot crUdle requires 200,000 l)oard feet of timber in its constnic- 
tion and with minor repairs it can be used for an indefinite period 
provided the water is sufficiently fresh to prevent toredo attacks. 
A derrick hoisting (mgine, mounted on a scow, is nec(‘ssary for 
stowing logs in the cradle. A crew of five or six raftsmen is 
required. 

The logs are floated out to the cradle and, beginning at either 
end of the latter, the longest and most pliable sticks are used 
for the outer layers. Theses sticks should be at least 60 feet 
long and are placed with their biitts toward the center of the 
raft. This gives a taper to the body of the raft and as the logs 
gradually work outward the binding chains are drawn tighter. 
The interior may be filled with any length logs, provided the 
joints are broken. 

After the raft has been built up to a height of 20 feet, a 2J- 
inch tow chain is laid from stem to stern witli 50 feet projecting 
on either end to which the towing cabh* is attached. “Herring 
bone“ chains, made from l}-inch iron, are then attachc'd to 
the main tow chain on the tapering (‘nds of the raft, then run 
diagonally across the raft toward either end, and fastened to the 
binder chains. This prevents the latter from slipping on the 
conical portion of the raft, distributes the pull of the tow chain 
over a large portion of the st(Tn, and also gives a limited amount 
of slack in the center which is essential to permit the raft to bend 
slightly with the action of tlu' w'aves. 

When the raft is complet(‘d, binder chains made from l}-inch 
iron are placed entirely around it at 12-foot intervals and are 
tightened by the hoisting engine. A 700-foot raft containing 
f[om 4,0(X),(XX) to 5,000,000 board feet requir(‘s alx)iit 115 tons of 
chain.’ A 30-foot raft draws from 20 to 22 feet of water. 

' A brief description of tv similar ocean-going raft constructed at Bonne 
• Bay, Newfoundland, in 1017 may he found in .American Lumlx*rman, January 
25, 1019, p. 35. Tliis raft wivs built on a plank foundation on a sloping l)each 
and at high tide was pushed out into deeper water m the work progressed. 
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The safe towing periods are from June 15 to September 15 
and, under favorable conditions, the trip can be made in from 
eighteen to twenty days. 

A different typi' of ocean-going raft was developt'd some years 
ago in British ( ’oliiiiibia which do(‘s not re(piin‘ the use of a cradle 
such as is used in l)uilding th(‘ Henson rafts. ‘ 'Fhey an* preferrtHl 
for use where rafts are built in salt water Ix^cause in>rine lx)rers 





attack cradle tirnl)ers and neccRsitate frecpient and costly repairs. 

A lx)ttorn tier of logs is first formed by (‘nclosing an area 70 
feet wide and 150 feet long with l>oorn sticks which are Iwund* 
together w'ith cables. A swifter is also placed crosswise of tlie 
side boom sticks at each end in ord(*r to keep th(‘ raft n'ctangular 
in shajK*. A bottom tier of logs is then f)laced in jKisition between 
the swifters and bound together with Ij-inch caf)leH or with 
chains. 

Several tiers of logs are then placed on the floor and a chain 
passed around them and fastened to the outside lKX)m sticks. A. 
top load is then placed on the raft and bound together with cables 
‘ See Fir. 157 
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or chains. Cables are then pa.s8e(l over the top of the raft and 
the cable ends made fast to the side lx)om sticks. Logs from 32 
to 70 feet are most suitable for this form of raft. Joints should 
Ik* broken in stowing tin* logs in order to make the raft rigid. A 
raft 70 by 150 feet in size will carry al^out 750,000 Ijoard feet 
of timl>er. 

«> LOG BAHGKS 

Barges are used for the tninsportatiofi of hartlwood logs on 
some ix)rtions of th(‘ lower Mississippi river, the logs l)(‘ing 
brought to th(? banks of the stream and loaded ))y ix)W(t drTrieks, 
mounted on barges or by dcTrieks on the })arg(‘ itself. One of the 
Ixitter ty[M*s of barg(! suitable for log transi)ortation Ls al>out 
100 feet long with an ojxui hatch on (‘ach (‘iid about 30 feet 
in length, 'bwo stt'am derricks an‘ mounted on the center 
of the barge‘, a l)oom projecting over (‘ach hold. Such a barge, 
carrying from 00, (KK) to l(K),(KK) board f(‘et of logs can lx* loaded 
in from tw(‘nty-four to thirty working hours by a crew of five 
men, two working in the* hold, om* o[)(‘rating a derrick, and two 
on shore. Barge trans|X)rtation is desirable on stn'ams where 
suitabb^ rafting faciliti(‘s are not availal)l(‘, when logs are to Ik* 
mov('d upstn'arn, and with speeb's that are too heavy to float. .Al- 
though introduc(‘d in the Lak(‘ Stat(‘s, this riK'thod n(‘V(‘r gain(‘d 
favor in tfu* trans[)ort of logs from ( ’afiada to tlie I'niti'd States, Ik.*- 
caus<‘ of th(‘ limited capa<‘ity of the boats, and tiu* (‘a.s(‘ and .safety 
with which logs could Ik* rafted. 

SUNKKiV LO<}S 

Many stn*ams. on which driving has b(‘en carri('d on for years, 
have accumulat(*d larg(‘ numbers of small, heavy butt(‘d and 
’ sappy logs in tht'ir channels. In tlu* Lak(* State's stri'ams which 
contain large (pjantitit's of sunken tiinlKT, the “deadhc'ads” 
average al)out twenty pie('<*s |M'r thou.sand board fee t. 

Many efforts hava* bec'u made' to .salvage sunken timber, (‘.s- 
pecially in this n'gion, and although log-raising (ompanie.s have 
foruK'd and have o|K*rat('d to a limited extent, the* industr\' 
has never assumed large proportions. The obstaeh's in the 
way of .successful o|)eration have' been numerous. According 
to a decision* of the Suf>rr'me Court of Michigan the title to 
‘ Sec |>agc 411. 
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sunken remains with the original owners. Where several 
hundred marks and brands have been used on a stream, it is 
almost hopeless for a oomjmny to attempt to secun^ title to all 
the logs raised because many of the owners of given brands 
and marks are deceased or have left the ri'gion. In addition 
the log raiser must reckon with riparian own(‘rs whii‘h is a further 
drawback to the work.^ 

There have been numerous methods list'd in raising logs, 
some of which have been patented. On shallow streams and 
on lakes the practice onc(‘ existed of raising tlw' logs by various 
means, towing them to the bank when' they were ston'd until 
they dried out, and then rolling them in tht' watt'r to float to 
the mill. This method was not entin'ly sucet'ssful Ix'cause many 
logs again sank, even though they had Ix'i'n ston'd on tin* bank 
for a tx'riod of two years. 

Wh(‘n the distance from the point of operation is short, floats 
made of logs are built and a windlass mounti'd on thi'm. The 
float is iK)led over the sunken logs and the latf(*r raised by means 
of tongs which are attachcsl to a manila ropi' wound on tin* wind- 
lass. The raisi'd logs are dogged to the float and TK)l('d or towed 
to the mill or some convenient storagi* jK^int. 

A hoisting (‘iigine with snitabh' looms and grapples, rnountcnl 
on a flat boat, has also lx*en us(*d. 'Fhc' logs wen' I'illu'r rafU'd 
and kept afloat by steel tubular buoys 32 f(*('t long by 18 incliea 
in diameter which were scattered throughout the raft, or I'lw* 
loaded on scows and towed to tin' mill or to some' conveni(*nt 
storage ix)int. Occasionally deadheads are attachi'd to rafts of 

‘ A law Ix'canie effective in Wi«con.sin on June 1, 1021, which provider 
that deadheads, and sunken, or ntranded Iokh outj<ide of the liiuitx of cxiMting 
booms, which have remained for more than six >cars in navigable waters 
where more than one corporation or indivi<lual has ffr>ated logs, and in which 
no Inxmiing company has actually operated, arc de<dured ‘‘tibandonod’* 
and may be salvagefl Ijy anyone. Those who salvage logs must publish 
notice of their intention previous to beginning work. On or Is'fore the seventh 
day of each month during the progress of salvaging, records of the numljcr of 
log;it salvaged, and marks on the logs must lie filed with the lumtier ins|)<<«ctor. 
Thoae claiming ownership in the salvnge<l Jogs, after propc*r identiffcAtio;., 
and within thirty days, may rt'cover logs, by paying a n^osfujable c<»mi>ensation 
to the salvager. All logs on which no claims are filed beeoine, the property 
of the operator. This law does not apply to certain streaims forming the 
boundar>' line between Michigan and Wisconsin, nor to certain other streams 
or portions of streams specified in the law. 
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floating timlx*r and thus buoyed up until they reach the 
mill. 
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CHAPTER XXIII 
FLUMES AND LOG SLUICES 


Log and IuitiIkt and log shiicos am built tf) tmns|>ort 

luinlxT, crosstii's, shinglo l)olts. acid wood, conlwood, i)uli>- 
wood, iniiu' tiinl)cr.s and saw logs from th(‘ fon'st to mills, rail- 
roads or driveable str(‘ams, and to earry products from the 
mill to market, or to rail trans|K)rt. T)i(‘V an* used to some 
extent in nearly (‘very fonvst region, but an* (‘.sjM*cially servici'abh* 
wh(‘re stream transjKirtation is not availabh* and when the 
toix)graphy is so rough tliat railro;»d construction is costly. 

Th(‘y hav(' s(‘veral advardages over logging railroads in a 
rough region: (1) tlu‘y can In* carried over in(‘(]ualities in the 
ground, or across gulches on fairly light tr(*stl(*s; (2) they can 
he ofHTated on steejxT grad(‘s; (3) they occupy l(*ss space* than 
a railroad and hence r(*(juire smaller cuts and tunn(‘ls and (‘an 
often be locat(*d in narrow canyons when* there is not sufTicient 
space for a railroad. 

Tin* di.siid vantages are: (1) tin* trans}X)rt of (‘rook(*d and 
long logs is didicult and costly; (2) th<* light construction ren- 
ders tluan more sul)ject than railroads to damage by windstorms, 
fire.s, fhKxl.*^, fallirig timlx-r and otluT natural agerici(‘s, although 
they can lie repaired more che.aplv; bJ) tlir'V usually ofT(*r no 
means of trans|)orting supplies from tin* railroad to the saw mill 
or fore.st; however, in some instari<*(*s the* edges of the flume Ik)X 
anj used as a track oter which railroad s}x*ed(‘rs an* run, thus 
affording (communication between tin* two ends of the flume; 
(4) the trans|K)rt of lumber roughens the surface* of plan(‘d ma- 
terial and also batters the ends fd the lH)anlH which have to lx* 
trimmed afte'r leaving tin* w.ater so that fdaning mill work must 
be done at some iK)int Ik Iow the lower tenninal of the flume. 

TYPK OK HOX 

There are two tyjX’S of flume and sluice box(?s. One is V- 
shaped and may have a “backlxjue*’’ which makes a I)ox 6 or 
* A triangular utrip fastened in Uw vertex of the flume Iwx. 

m 
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8 inches wide at the base, with outwardly sloping sides. The 
other is known as the l>ox dume. 

The choice of type and size of box depends on the character 
and mv of material to l)e transported, the amount of water 
available, and the ultimate use of the water itself. In some 
instances wh(‘n water from flumes is used for irrigation pur- 
poses, tlu! ^ox is of larger size than Is required for the sole pur- 
I)OS(‘ of transiwrting forest products. 

Lumlxir and log flumes n‘st on skids on the ground or are 
elevat'd on trestles. They sometimes pass through tunnels or 
cuts although these are avoidt'd whenever possible because of 
the increased cost of construction. 

V-hox. — This typ(‘ of box is commonly used for lumber, 
CTOHsti<*s, small dimension stock, small round mine timbers, 
pulpwood,‘ and, when built of larg(‘ size, for siiw logs.- With 
a backbone it reejuires less water than any other type. 

A box with a vertex angh* of 90 degrt‘c*s is th(‘ best because 
it has a slightly h'ss length of sid(‘ than greater or le.s.scr angles, 
it allows the movement of logs with greater crook, it gives more 
ch'arance to th(‘ log than a box with a gn'ater angh*, and is more 
(jconomical to constru(!t bt'cause the joints at the ajx'X can f)e 
fitted more easily. 

An objection sometimes raised to the use of a V-box for the 
transport of shingle l)olts and other short mab'rial is that when 
the individual pieces an' uneven in size and weight they do not 
all travel at the sanu' speed, therefore, they are apt to double on 
low grades and on curves. 

' A pulpwcMxl flume oiieruted in the .Adirondack Mountains of Northern New 
York was 3fl inchtw across the top and 36 inches deep. It wu.^ supported on a 
trestle which in places wius 100 feet high. The flume wa.s 2 \ miles long, had a 
capacity of sixty cord.s of 18>inch puipwood i)er hour, and the lK)lts traversed 
the disUmcc in 7^ minutes, dropping into a stream down which they were 
dri\on to a pulp mill. 

* A 5-milo log flume wa.s constnicted in Idaho with an average grade of 11 
|Xir cent, a maximum gratle of 15 per cent, and a maximum cur\'ature of 20 
degrees. The box wa.s supported on trestles 16 feet apart, with 4- by 8-inch 
sfils, |Kxsts, and caps and 2- by 6-inch braces; 5- by 10-inch stringers with 
2- by 6-inch lateral braciw and round pole supports in the (xmter of each l)ejit; 
4- by 6-inch bnicket silts spaced from 2 to 4 fix»t apart depending on the 
weight carried jmd the strength ‘reciuiretl at loading points, and 3- by 6-mcb 
bracH's. The l)ox was made from 2-inch rough lumlier with the cracks bat- 
fened with IJ- by 4-iiich strips. Sec The Timberman, August, 1912, pp. 
42-14. 
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15S, — General Features of Flume and Sluke Boxes. A and B. V-boxea for himbo*. diznen- 
a stock and croasties. C. Box for shingie bolts, puipwood and mdl lo^ X). V-box for 
i. E. ^uke box fw Iocs, used in stieaiA improvenKnt wofk. 
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The box of a V-flume for lumber and erossties has sides ranging 
from 15 to 18 inches high and is from 30 to 30 inches wide at 
the top (Fig. 158 A and B), while those for floating large logs 
may have a top width of 00 or more inches. The backbone when 
added is made from a 6- by 0-inch or 8- by 8-inch timber sawed 
diagonally. The sidt* Iwards of the 1 k)x are 1 inch in thickness 
for sides iijl to 30 inches in height, IJ inches if from 30 to 36 
inches high, and 2 inches if from 30 to 48 inches high. The 
cracks an* battened with 1- by 4-inch or 1- by 0-inch .strips. 
The boards range* in width from 8 to 14 inches, Imt are usually 
from 12 to 14 inches. The lengths are commonly 10 and 24 feet. 

Box Fluineff. ~~ These are used for lumber and dimension 
stock (Fig. 158C), shingle bolts, pulpwood, an<l logs.* They are 
more expensive to construct than a V-flume because* the greater 
weight of water carried ru'cessitates a heavier trestle* anel the box 
is more* eliffie;idt to fashion. Where the* \vate‘r supply is abundant, 
boxejs of this character are* sometinu's use*el for lumbe*r transjwrt. 
A box flume*'^ in ('alifornia transports 3(K),()(K) board fe'e*t daily. 
From five* to six boards are* clarnpeel t()ge*the*r into a unit which 
is floateel singly on the stea‘pe‘r grades toward the* lu'ad of the 
flume.’ On the low grade's ne'ar the lower te'rminus from twenty- 
five* to thirty units are* “eloggeel” together with manila roiK* 
and float(*d to de'stination. 

For shingle* bolts, acid wood, and e*orel wood a box with a 
lO-inch bottom, 20-ine^h siele's, anel 24 inche*s across the top is 
sometime*s u.se'el. In Northern New York a flume of tiiis size 
hanelleel (>() e*ords of spruce jnilpwooel pe*r hour. As a rule*, he)w- 
e*ver, tlu*y are larger with a base of approximate*Iy 20 inches, 
sides from 10 to 20 inehe's high, arid a wielth acrovss the top of 

, * See^ note*, puRt* 4r)0. 

* This fleimo wtw started in 18‘.M by the Fn'sno Flume and Irrigation (.’oin- 
peuiy for irrigation purjK>se*s, e'onnecting the sawmill at Shaver with the 
planing mill and shipping dejmt at Clovis. Xe.ar the lu'ad, the flume box 
is n'ctangular ami luis si<les 12 inches high and a width of 48 inches. On 
the stecf) moeinbiin pitche\s the sides arc* .T2 inedit's high, and on the lower end 
4vSjiu*hes high. The maximum graele's arc 4) i>er cent and the minimum 
grade on the flats 0.5 jx'r cent. 

* 'Phe clamp, which is patented, is a bar of J-inch half-round iron, with a 
^ l-inch flat face having rec»irved ,i>oints at each end. The U>ar<Ls are made 

into piles with the ends flush w'ilh each other, a clamp is .shpix*d over the end, 
n«d a wedge driven Ix'twtvn two lK>arils near the irnter of the unit. This 
drives the points into the outer boards and binds the whole load together. 
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from 30 to 32 inciie^s. The boxes are 8up|K)rtcHl on trestle work 
similar U) that used for the V-flume, although the eonstruetioii is 
stronger. 

The boxes of log sluices (Fig. 158E) are of larger size than tiiosi* 
for lumlaT tliiines and carry more wattT. They are ustnl chiefly 
to supplement stream driving by trans|H)rting logs tJirough nx^ky 




Fid. — A V-flanu’ for lrnn.H|M»r(ing Mining Stuib. MontHiia. 

gorges where an exci'ssive amount of wat(*r would otherwise lx* 
requir(‘d or where boulders prevent the irnjirovement of the 
stream for loose driving, and for tran.'^jKirting logs over stretohc^ 
of stream.s whose banks an* m low that the flood waters scatter 
the logs over the lowlands. They are also us(*d in connection 
with log haul-ups to Iranfxjrt logs fmm one watersheil U) another, 
and, in some ca.s<*s, to transport logs dir(*ctly from the forest • 
to the mill. They have l)een us<*d frcxpiently in the Lake States 
and occasionally in tl^ Northeast. 
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On account of the large amount of water they must carry to 
float logs and because of the wear-and-tear they receive, the 
boxes are made of strong material supported on cribwork which 
is kept as near the ground as is feasible. 

Sluice lx)xe8 ar(i sometimes made with two thicknesses of 2-inch 
plank, the inner set being surfaced and tongued and grooved to 
insure a ti>;ht joint, while the outer planks break joints with 
the inner and make a tight box. A sluice of this character built 
in the Lake States for white pine was 36 inches wide at the base, 
108 inches wide across the top, and 60 inches high. The water 
in the sluice was controlled by half-moon gates (Fig. 136), located 
at the mouth of storage reservoirs. 

TRESTLES 

Trestles may be built of round timber or of 2- by 6-inch or 
4- by 8-inch sawed material. Flumes used for transporting sawed 
products tisually have a trestle made from s(]uare-edged material, 
l)ecause it (^an be secured at the mill and transported to the place 
of construction in the completed portion of the flume. Where 
logs, pulpwood, acid wood, and other rough material are trans- 
ported from the forest to the manufacturing plant, round timber 
from 8 to 12 inches in diameter is often used for trestle construc- 
tion for it usually can be secured in the vicinity, although some 
prefer to erect a [wrtable sawmill at the head of the flume and 
manufacture lumber for its construction. 

Caps for round timber trestles are made either from small 
timbers hewed on opposite faces to the desired thickneas or from 
sawed material. Stringers are usually made from sawed timber. 
The braces for round timber trestles are made from small poles. 

Caj:)s for scpiare-edged timber trestles are made from 2- by 6-, 
4- by 4-, or 4- by 6-inch material, and stringers from 4- by 4-, 4- 
by 6-, or 6- by 6-inch tirnlMTs, the choice depending on the size 
of the l)ox, the disbince between trestle btmts, and the amount of 
water carried. 

•►Braces for the box are placed along the stringers at 2-, 4-, or 
8-foot intervals, depending on the length of the span, the form of 
the 1 k)x,^ and the strength required at special points, such as 

‘ A V-l>ox with a twekbone for flaming lumber requires bracing only at 
S^foot intervals, while a lx)x flume should have bracca ever>* 4 feet on a 24- 
foot span. Loading points on log flumes are oftembraced at 2-foot intervals. 

f 




Detail of a Trestle Bent for a Lumber Flume; also tbe Method of cross-fanM^ the Bents. 
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JoadinfT stations. They may be made from 2- by 4-iiich joists or 
from solid 4-inch blocks (Fig. 158A and B). 

A practical tyjx; of trestle^ for a lumber flume under 75 feet 



in height has two legs made from 2- by (>-inch joists, doubled 
. aiul braced (Fig. 160). I;or heights greater than 75 feet a 
trestle with five legs is used (Fig. 161). 

‘ Designed by 1*. M. Kettcaring, C. E., Vancouver, Washington. 
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Two 4- by O-inch stringers rest on tJie cups which arc spiked 
to the t rest It?. SoUtl braces which supjxjrt t he sides of the \'4k)x 
are plac'ed on the stringers at S-fot)l intervals. 'Fhe tletails of 
the brace and other features of tht* Ik)x are shown in Fig. 158A. 


TKIJ.MINALS 

IduiiH' terminals are of sevtT.al difTereiit typt's. frht* choice 
is deixmdent largt'ly on tiie kind of material handled and its 


'*■ ' %'>■ ■' 

€£1::^:: 

102. — 'rile 'I’cnninjil of a I>on I'lnnu-, untr IIm* Nutiomil 

Fo^*^l. 'I’lu'* tvjjc 1“ known ;i.- tin- “rlophant.” Mf)?U.'Uia. 

dis|)Osal at destinalion. Logs, pulpwood, and rough stock arc • 
often dumpiMl intt) .streams thus obviating the nt'cesMity for any 
sjXH’ial fonn of terminal. 

On the Allen flume’ irt the Deerlodge National Fon^st in 
Montana round mining timbers are transfKjrted to a storage 
de|)ot where they are load<*d on <;irs ancl haule<l to (j(‘Htinati»fn. 
The flume is alnait 20 bet high at flu* dump and the logs are run 
out ufK)n rollers on a platform. 'rhes<‘ c*arrv the logs to the point 
where tlu'y are rolled U|K)n cars. Vhe water from the flumc^ 




' »See note, page 452. 
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falls upon a waterwheel which drives the rollers when the latter 
are thrown into gear. 

Another type of terminal, known as the “elephant,'’ is shown 
in Fig. 1()2. The flume forks several times near the terminal 
and fonns branchc^s. I^ogs are diverted into a given branch by 
closing the branch(‘H not in use, and the logs are run out to the 
end of the i(‘rminal and fall in a rough-and-tumble heap l)elow. 

The type of tenninal shown in A, Fig. 163, is often used when 
lumber is dumped on platforms or loading stations. Lumber 
shoots out from the end of the flume and piles up on the platform 
at the base of the terminal. When one side becomes filled the 
shunt board is turned and the lumber diverted to the opposite 
side. 

A form of tenninal similar to B, Fig. 163, may be used for 
crossties and heavy timlwT. Th<‘ timla'rs are removed by hand 
from the rollers and piled on the unloading platform or on trucks. 

LOCATION 

The practice followed in flume location will d(‘p(‘nd upon the 
data available to the (*ngineer previous to starting th(' work. 
If a topographic map of th(‘ region is available, possible rout(‘s 
usually can be determined from it. When such a map is not in 
the possession of the locator a reconnaissance mrvvy is neces.sary 
in order that a sketch map may be prepared showing the im- 
portant to|X)graphic features, (‘specially with refer(‘nce to differen- 
tial elevations, and to accpiire a knowledge of any special field 
problems which may influence location. 

A preliminary survey is made to enable the engineer to make a 
choice of one* of the sev('ral |X)vSsibl(‘ rout('s. This work may be 
done siitisfatrtorily with a transit using th(' netnlh' for dirc'ction 
and taking stadia n'adings for distance and elevation. A to{X)g- 
rapher should accompany the party and make a sk(‘tch map of 
the territory for UK) f(‘et or more on (‘ach side of th(‘ propovsed 
line. The naords made by the engini'er .should include, in 
addition to the instrumental data, complete notes on stream crovss- 
ings, flume feeders, private holdings croSvS(‘d and any other data 
that may have a bearing on the final constmetion of the flume. 
‘ A map of the route, and a profile of the survey is prepared, follow- 
ing the completion of the preliminary survey. 

The final survey must lx? made with accuracy, stakes beii^ 







Inches of Crook 
S'Clesmiee j'Cles 
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set as for a railroad survey and a line of levels established. The 
grade line having becin detcrinined from a profile map, it is 
established in the field.* Center stakes for the bents are es- 
tablished at determined intervals, and following this the grade 
stakes are scit for the batter-|x)st mud-sills. The data for the 
base of each trestle bent are calculated for the use of the con- 



Fia. 164. — Graph Showing tin* IVnnksihlo (’urvaturc in Dcg;ree8 

for I^)Ks of (Jivcn hikI Crook. 

stnietors, and show the length of the two lower sii.sh braces, the 
distance alorjg tlu‘ battiT post.s, and the h'ligth each batter jxxst 
must extend below the first sash brace in order that tJie trestle 
may stand plumi) on the mud-sill. Th(‘ determination of the 
length of each sash hraee Is im|K)rtant because it govtTns the 
batter of the {xists ami if it is not proix'rly ealeulatt'd the spacing 
U‘tvveen the jwsts under the cap will var>^ 

Careful consideration must be given to curves and the maxi- 
mum degree of eiirvaturi' re(|uired for the longest matf'rial that is 
to l)e handled must Ix' determined. 

*rhe relation of log lengths, both straight and crooked, and the 
pt^nnissible (h'grec's of curvature are shown in Fig. 104.* 

, ' The ftmde line of a flume is the cut-off lieight of the trestle bents, which 

us the t>a8e of the rajw. 

•* I‘>om The Dtvsign of Log Humes, by J. P. Martin, Engineering News, 
Nov. 14. 1912. ' 
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Curves at the hasi* of 8t<M*p Krades should be avoidcnl, 
jams will fomi which will not only damage tJie flume but will 
also causes the lumln'r to leave it. The most desirable grades 
for a straight flume are 3 taT cent or more. Oadt^s up to 75 
pt^r cent may 1 h" us(*d on short 8tr<‘tches, pn)vi(le<l all sharp clninges 
in elevation have projKTly pn>|»ortion(‘d vertical curves. 

CONSTUriTION • 

The general methods of constructing a V'-fluine may be illus- 
trated by one built in Washington for the daily trans|K)rt of 40, (KK) 
Iward feet of lumbcT and crossties which ranged in length from 8 
to 32 feet. 

The flume had a inaxiiiiuin height of 128 fei't, maximum 
curv(‘a of 8 degrees, and a 3 jmt cent gradi* on tlu‘ up}K*r iwirt 
and 0.66 iK*r c(‘nt on the lower end. LiimlnT floated at an averag<‘ 
rate of 3 miles |S‘r hour. 

Bents W(‘re placed 15.75 feet apart for heights of (>5 feet and 
under, and 23.5 ft‘et ajwirt for heights in cx<'ess of this. The 
batU^r j)O.Ht.s on all tresth's under 75 fe<*t were spaced 1 feet a|mrt 
at the cap, and for heights greater than this 5 f((*t. The batter 
in all cases wjis 1 in 4. In the l>ent construction only three 
sizes of IuiuIkt were used, namely, 1- by (einch, 2- l>y 6-inch, 
and 2- by 4-inch, tlu' latt(*r being use<l for the fore-and-aft bra<*- 
ing. As a ruh* only Kb and 24-f(K)t lengths were us(al, Is'caust? 
tliis simplified the work, reduced the time lost in handling, an<l 
very little IuimImt was wjusted. A “s<‘lect common” grade of 
lumlK*r was ustal. Tin* first 2'4-f(K)t section of each lauit was 
franuK.! on the ground, th<r foot of each batter iK)st being laid 
on or near the mud-^ill on which it was to n‘st. Bracing wtis 
made from 1- by 6-irich and 2- by (>-inch material. When nauly, 
the Ix'nt wiis hoisted in plac<', and set on tin* mud-sills by the aid “ 
of a block and tackle attach<*<l near the top of the m an^st l)ent. 
When in jxjsition it was plumbed up and spiked to the mud-Hill. 

A scantling 2 by 6 inches by 1(» feet wiis then phu-tsl against the 
outside of each |X)st and securely naihsi to it with 20-[Mmny 
spikes. Fore-and-aft bracr^s (Fig. KK)) were then nailed on uiTtil 
the top of the 16-foot post was reached whim anoth(‘r 2- by fl- 
inch by 24-foot scantling was set oi^ top of the first f)Ost with a 
lap of 16 feet on the inner one*. More fore-and-aft braces were 
then placed. The addition of 2- by 6-inch by 24-foot scantlings 
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continued, with proper bracing, until the cut-off height was reached. 
On the 15.75-foot span a block and tackle was used on each batter 
post for elevating the material when the height became too great 
for handing it up. On the 23.5-foot span, lines also were hung 
on the rear bent to aid in raising th(^ 24-foot fore-and-aft braces. 

The cut-off point of the bent was established only when sev- 
eral hundred feet of tri‘stle had been built. A wye level was 
tlujn placed on a staging built on top of a bent and the line of 
levels (‘stablished by it. The 2- by 6-ineh caps were elevated 
and placenl in position as soon as the ix)sts were cut off. Cross- 
bracing was put on after several hundred feet of triMstle was 
(erected (Fig. 100). Bcaits exf)Osed to th(‘ wind were also strength- 
ened by wire guys. 

Th(‘ cjonstruction crew was made up of from six to eight imai, 
four of whom work(‘d aloft continuously. (4n low work one man 
handled and sent up all lumber and another wiis engaged in 
framing the low(‘r sections. 

The lumber was hauled as near as possil)l(‘ to tlu* |X)int where 
it was to be us(‘d, and was assorted ami piled where it could Ik^ 
reached with the h'tist delay. One man built the boxes in 10- 
or 24-foot sections at the upp<‘r end of tin* Oimie, plac(‘d the 
brackets inside (‘ach s(‘ction, and plac(Ml it and th(‘ 4- by 0-inch 
stringers and th<' foot planks in th<‘ Hume ready to float to the 
front. A man walk<‘d the Hume ami k(‘pt the mat(‘rial 
moving. 

Two top men at the front place<l the string(*rs and foot planks 
in [K)sition, trimmed tin* bo.xes, set them in [dace, adjusted the 
brackets and nailed them to the lx)xes. A crew of four men 
placed from twcmty to twenty-five 10-foot S(‘ctions in ten hours. 
This did not include an 8-ineh top Iward on tin' 1k)x which was 
not abided until the remainder of the Hume 1 m)x was complete. 

The amount of lal>or re(iuired to erect a Hume trestle increases 
nipidly with its Inaght and the w'ages paid to top workers on high 
trestles also ificn^ase with the height above ground. Those 
working at (4evations of 75 feet or more may receive from 40 to 
G0..|K'r cent more than ground workers. 

I'he number of days’ lalx)r, the |K)untls of nails and the thou- 
sands of l)oard feet of lurnlwr requinnl to build trestles of specified 
heights and of the tyfx's .shown in Figs. IW) and 101 are given in 
the Table VIII. The construction of the lx)x and foot-boards re- 
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quired 68,485 board feet of lumber and approximately 2800 pounds 
of nails, pc»r mile. 

Table VHI 

AMOUNTS OF LUMBER, NAII.S AND DAYS’ LABOR lUX^UIRED 
TO CONSTRUCT LUMBER FLUME TRESTLES OF 
VARIOUS HEIOUTS* 
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> Se* Fikh. KWattd l«l. 


The size and estimaU‘d (juantity of lumber and the numl>er of 
pounds of nails re<juired to build a “V” flume of the tyiM* shown 
in Fig. 158D an* given in Table IX. The trestle timbers are 
for an average height of 7 feet. 

OPERATION 

The amount of water recjuired for a« flume depends on the size 
of the lx)x, the grade and the amount of leakage. On steep 
grades a flume requir^ less water than on low grad<;8 Ixfcause 
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ToUU nail* per mile t 6790 1 

Total lumber per mile 285.000 bd. ft. 
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the flume \yox Ix'conieH a wet slide and the logs nm freely with 
ver>' little water. The age of the flume and the eart‘ wiUi which 
it is maintained largi-ly dett nnine tiu' anunmt of h‘ak»ige. Fon^t. 
Service otficials found that on the Allen Hume in Montana wInVh 



liy //, //, ('hupmnn. 


Fi*;. KVl. — A I/>n Kluinr futiTi'iiK « Tunii«‘l i)V irH“an« of which it nroKnoM 
the ( Vijii iricnl.’il Divi'h*. I'Im* lluinc runner if* hoiijing hack wane the 
mining tunixrv that they wiH not jam in lh<* funnel. 'I'la; grade hen« 
d(K*s not exe^H'd 0.."> |x r jnuiI. Montana. 


carri#*^ from o (o 12 seeornl fnet of water the h^akagt* averagjjjtl 
0.3 Htn'ond f<‘et [ht mih*. They eHtiin.ate that the average leak- 
age in a Hume in gooil condition carrying from .5 to 10 w*rond 
f(‘et of waUT will appro.ximate 0. 1.5 w^rond feet jkt mile. 

Water for flume oiK*ralion is a<lmitte<l from jK>ndH or branclj 
flume's at the head arj^l also at numerous iK>intH along tlu* rouhe 
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hy faedcm, or troughs which are run from the main stream or 
some of its branches. If the water supply is limited, every effort 
is rnadii to keep the flume box tight to prevent waste. This is 
not so essential, however, when water can be turned in at fre- 
quent intervals. 

Th(‘ products are placred in the flume boxes by various means. 
Saw(*(l Iun|ber and erossties are usually shunted into the flume 
from a?i irudine at the tail of the mill. Pulpwood and acid wood 
are frt‘{iuently rolled or thrown into the box from skid ways or 
floated in from ponds; while logs maybe rolled in from skidways, 
floated in from artificial storage ponds, or elevated by log loaders. 
The use of ponds is the simplest and eh(‘apest method, while 
th(‘ UH(^ of a log load(‘r is the more oxp<*nsiv(‘. 

Flumes are operated by erews that feed the flume; by runners 
who are station(‘d at points alorig tlu; route where jatns are apt 
to occur; and by laborers who handle the product at the ter- 
FTiinal. The runners usually carry a piek-a-roon to handle the 
floating material. The size of (tcw requir(‘d (hqxmds entirely 
on th(‘ characttT of the flunu', those' with many curves and low 
grade's nsjuiring the most runners. 

On the Allen flume in Montana, which is about 10 miles long, 
thirty fliune tendc'rs w('re re(|uir(‘d for handling about 3500 inining 
stulls and logs daily. Four men f('d the flume' and twe'nty-six 
men patrole'd it, the gre'ater number be'ing re‘e|uire'd whe-re the 
flume' crossed the Oontine'ntal Divide on a very low grade. 

On the Ainerican Ouledi flume in the* same se'ction five' men 
were' re*quireel on a fhnne' alK)ut one mile' long the elaily run on 
which averageel from SOO to 1100 mining stulls. Two mem fed 
ther flume and threes me'n ae*te*el as patrols. 

A box log-flurne in Ore'gon, 3i miles le)ng, has handh'd an aver- 
age of 150, tKK) board feet daily, ten men being rexjuire'e! to ope'r- 
at(' it.' 

NOTES TO CHAPTER XXIH 

Pftge 430. A flume 3} miles long for Ihc tmuHixirtalion of logs has been 
Ufoci in Oregon. The |m>blein confronting the operator was to tnin-sfwrt timber 
out of a rolling plateau region down to a mill several miles di.stnnt. Owing to 
the' rough character of the country the cost of railroad con.stniction was prohibi- 
tive. The engineering problems encountered not easy to solve Ijocaiise the 
water supply during the lowest stages did not exceed 100 miners’ inchea and ex- 

‘ See note on page 450. 
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tnordintin' effort* htui to be luade to crm«erve it. Some canyam from whieU 
timber was to tic trans|iorte<.l tiad no available wnt^T in Uieni aiul it wa* 
ueecswary to build ihetluinefntinone wateniiluHl toanotlier tojtet thetiuilierout. 

The pn^limumry work eonsistcil of a surx'cv of the whole route and a wry 
careful Ueterniinution of the levels. The iNmslruetion work was U^icun at the 
mill and earrie<i forwanl eaeh year as rtMjuireii to the nM|uisite amount 

of timlxT. The first M^Mion of the lluine wjus built nearly on a dead leveJ, 
but as the work pronressn'd a jcrade of I iiieh in 11)0 fis't was giveji. 

The nnlund Rnulient greatly extasahal that niven to the Hume and it waa 
neccfwary to build the latter in thn*** units, each etnUuK V-shajxal ehulfi 
which led fnan the flume to a |K»u<i at a hnvi*r elevation, ’rhes<« |H>ndK were 
alxnit 7r> by 100 fe<*t in sixe ami were l(M’at<H| at [loints when* the nuturnl ctm- 
ditions favonvl their construction. They not only s<*rvial as storafpi* reatjr- 
voirs for water and ixuiiUs for the change m grade of the flume but ahx» ax 
places for logs to enter the flume. 

The grade line was kept jts near the ground as |sis,sibie in onler to iivoid 
exfiensivo tn.*.sile work ami cutx. However, some cuts coul«l m»t Ik* avoided 
and trestles had to U* built when the flume eroswd canyons «tr other depn*!*- 
sions. 

I'he flume Imix was (‘onstrueted of 2- by r2*inch planks ami was 0 fw't wide 
and 4 fe<*t d«H*p, <*.v(s^pt on sharp curves \vht‘n* it wjis wi«ler, The noniuil 
depth of the water was .‘ij fcH't. Trestles wen* budt of sawed fimlM*rH and bruccti 
of the same simi timlx'rM were plan**! along the 1 h)x at d-fool intervals. A 
running Ismrd extended along one siile of the ls»x for the iiw of flume tenders, 
L imlicr for building the flume was cut in a |s»rtal>lc null which wiw kept tis 
near the actual construction [Kiinf .as was practicable. 1'his reduml the eJiargu 
for transiMirf of fhime material. lOneh flume unit was providisl with tl»n« 
lift gatiw Mi^|)cmlc<l fnun the <s*nter of a lK*am whieh was supisirt^sl by two 
upright ivtst-i i>laced on either si<Je f»f the flume. One gate wiis UfM'ii for the 
control of the water ;iml the other two for <*mergenev pur|H».s<«, Should an 
accident hapix’n to the gate in list*, ora log lK*eome jamrnis! in it, one or IsiUi of 
(he others eould Ut cIomsI an<l a waste of waf 4 *r pn*venU‘d. The gatoM 
Nvenr Ojicned by lifting (bem with a lever until they clearcsl a 2-inch elcat 
nailed across the iMjtlom of the flume when the force of the water raiaeil 
them to a horizontal |)<isit*ion. They were then supjxirtetl by 2- by 4-inrh 
joist-s, which wen* phussl across tin* flume. 

In the spring of the year an nbumhuicc of water was available and a slight 
current was cn’atoil in (he flume by k<M*ping <»fx*n a small extra g.ate. l>uring 
thia season the log-^ wen* float<‘<l hsist* ami otdy an oceasional man w'as nmled 
to keep them moving and to prevent jams. In the summer and fall the water 
was at a low sbigv an<l (he logs were doggorl tog(*ther in strings of frxim 50 to 
75 (10^000 to l.'i.OOO lioonl fc<d) and wen^ towcsl along (lie flume by a man wjjo 
travelcsl the running Ixiard. 'Hie opening of tin* large gntea also created 
artificial current which a.ssi.sted in keeping the logs moving. 'I'he t<»w was 
kept as near the gate as p*>s.sible and when the latter was ojienwl the logs were 
rushed through to get the maxinmiin lienefit from the aeciitnulaUHi head. 

The flume was built at a ctist of $3,000 per mile and it was estimated that 
with minor repairs, it woi*Id la.st for fifteen yearn, 
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A fiO-inoh log, or two 30-inch logs, side by side, could be floated in the flume, 
except at the gates. The logs ran three to the thousand board feet, and the 
average daily capacity of the flume was 150,000 l)oard feet. Twenty-four 
million Iward fcn^t have l>ceii handled in seven and one-half months. 

Page 441. The Allen flume had a 34-iiich V-sha|jed lx)x, the angle at the 
vertex Ixiing (k 1 (h^grees. The lx>x was made of six lx)ards 10 feed long, five 
of which w(!re 2J by 11 inches, and the .sixth by 12 inches. The cracks 
were battened by 1- by 4-ineh strifxs. A (v- Ijy 0- by 0-inch backlx)ne was 
fitUjd into tlie vertex. The box was supported on trestle work, compased 
of 4- by -l-inch uprights, braced diagonally with two 2- by 4-inch timljers, 
on top of which was a 4- by 4-inch cap. The trestles ranged in height from 
2 fwjt to 72 feet, the longest one Ixsing 775 ft?€t. The flume lx)x was braced 
by 2- by 4-inch tirnlxjrs placed against the .sidt^s of (lu? Im)x and supported 
by other timlxjrs of the same size. The.se tiinIxTs rested on the ciijw. 

Water wtis supplied lM)th from a reservoir at the head, and by numerous 
flume feiiders placed along the rout<‘ which was alnait 15 miles in length. 

The grad(; varied from 0.5 fST cent to 12.5 |ht cent. 

There were twenty rock cuts from 8 to 20 fc*et iti depth jmd one tunnel 
685 feet long. 

The Hume had a cjipacity of 3500 logs daily, an average of 116,000 board 
feet. 

The fluming sea.son wtus about five and one-half months. 

Page 450. The .American (lulch flume, appn)xiirmtely 1 mile in length, in 
the Doorlodgi^ National Fore.st in Motitana, h;ul a 30-inch \'-box which was 
chiefly supporterl on stringers laid on the groujnl. Very few tre.stles were 
constructed. The flume could handle mining stnlls 15 inclu's in diameter 
and from 14 to 16 feet long. Thirty-three thotisand lx)ard feet of lurnlxjr 
and 2755 {)ounds of nails were used in the construction of the lx)X. Seven 
men built a mile of flume in twenty days. 
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ILMieni in purmtiiewM (ulUtwiim iietinitionH iiidicAtc the toimt regiotut (m« Fic. 1) io which 

the termn «» detine»j ure uwd. 

ilion.) - CeucJal - in alt ioiwl r««iou* of the I'niUai SUtee. 

(C. 11. K.) - C'etitrul iianlncKHl horwt. 

F.) - Nun hern Forest. * 

(App. ) “ AiHXthtchtan Forest. 

(L. S. I “ 1 jike Sfates Foreel. 

(N. W.) «« North W<khIi*. 

(S. F. I « Southern I'oreat. 

(11. M. K.) “ l{<vkv Mountain I'oreet. 

(P. F.) “• PiK'itie ('<i'ast Forest. 

(K. C.) •• ICiiMter n ( 'uiiiuin. 

(t'al.t » t'Kliforma 

In u few iustwm’oo ver\ 1 o*mI tersiis me to u State instead of to it forwl reition.| 

Acid wood. Wood .siiit.ibli* ft»r tlto ntiinufaeturc of wood alcohol and otbOT 
prtxluctjit of distilhiliofi. (N. 1'., App.; 

Aerial line. Se*- Skyline. 

Aerial skidder. See Cjihlcway skidder. 

Alder grab, d'hc sltnit <tf an ahlcr. or other .•'iiiall tn*c, which is Ix’nt over and 
plugKts) into a hole l)on*d in a Istoin stick, or w'ctircd in sonic other way, 
to hold a l>ooni or logs inshortv (S. K.) 

Alley, n. .sVc Dingle. 

Alligator, n. 1. A laxit ns<<l in haiulling floating logs. It can be move# 
overland from one IhkIn of water to another by its own power, usually ap- 
plied thmugh drum and cable. (N. W., L. S.) 

2. .SVc (lO-ilevil. 

Anchor line. A line attached to a small btioy hm<1 to one fluke of an anchor 
used in towing a raft of logs. It is employcHl to frtnt the anchor when fast 
to rocks or snags. (N. I'.) 

Angle bar. A steel plate with a flange base, having from ftmr to six holee, 
through which Inilts may lie inserter!. 1 w<i angh* bars are umMl to bold 
steel rails together at. the joints, one angle liar InMiig placed against each 
side of the web and Ixith IhiIUmI to it. ((leii.) 

Apron, n. 1. A platform projecting downstream from the. sluiceway of a, 
dam to launch well into the stream logs which pass through the sluiceway. 
(Gen.) 

2. A platform built of tiinljcrs at the bmt of a slide, which guides in the 
desired direction logs leaving the slide. (Gen.) 

Ark, n. See Wnnigan. 

At the base. When nderring to the diameter of standing tirnlxjr, a term^wwd 
in timber contracts, meaning at the ground as eontrasbxl with the usual 

» From Forest Terminology, Fart 11. Terms uhthI in the Lunrdier In- 
dustry. I*repared by the Author as Chairman of a Coramittco of the Society 

of American Foresters. 
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ciiatom of inensurin/i nt the Hturni). (Supreme Court of North Carolina, 
/)i Southriislern Uq^rter, H44.) 

Backbone, n. A triniif^kr piece of wood which in placed in the apex of a 
V-Ix)x Hurno. (den.) , 

Backing chain. A chain u-sed to f>revent logging trucks from sliding under 
tlie loKH. It is used chiefly on long trains where there is a great strain, 
(p. a F.) 

Back line. See Haul back. 

Back-spiker,^c One of tlie menilwrs of a crew which completes the spiking of 
rails to crosstics after the track has l)ecn laid by the steel gang. fCIen.) 
Bag boom. An o[)en “ limlicr” boom used to irn[K)und logs at the mouth of 
a stream emptying into a lake or similar Ixxly of water. The ends of the 
iMjorn are made fast to the shore Ixdow the mouth of the stream, and when 
the boom is filled the (*nds are brought together and clo.stnl, forming a round 
boom. (L. S.) See Round boom. 

Ballhooter, «. Orie who rolls or slides logs down a liillside. (App.) 

Bank, r. See Rank up, to. 

Bank, n. 1. See Landing. 

2. The logs cut or skidded in one <lay above the recpjired amount and 
held over by the .saw crew or skidders, to lx‘ reported whetj the required 
daily number is not reached. (N. V.) 

Banking ground. See Landing. 

Bank up, to. 'Po ()ile up logs on a landing. (Den.) 

Syn.: bank, roll «jp. 

Baptist cone. See ( 'ap. 

ViBarge boom. A boom, the upstream end of which is attached to a barge 
anchored in the stn'arn. It is used on navigable streams (on which {)er- 
manent works are ru)t permitted) in combination wilh a fin lM)om to divert 
logs from one side of a stream to the other. (S. K.) 

Bark dray. .SVc Hanking jum|)er. 

Barker, n. 1. One who js'cls bark in gathering tanbark. (Ocn.) 

Syn.: is'cler, s|)U(lder. 

2. A maehin(‘ u.sed to remove bark from pulpwood. 

3. See Rosser, 1. 

Barking iron. See Spud. 

Bark ladder. .\ platform mounted on a w.agon or sled and u.swl in hauling 
• tanbark. (N. F.) 

Bark mark. .\ symlsd ehop|H*d into the sitle of a log to indicate its owner- 
ship); wh(*n used with the end mark it serves a.s an additional mcan.s of 
identification. (Den.) See Mark. 

Syn.: catch mark (L. .S.!, .side mark (N. F.b eontrarnarque (E. C.). 

Bark marker. One who cuts the bark mark on logs. (Oen.) 

Bafi: rack. \ frame used to hold bark on a sKhI. (N. W.) 

Bark slide. A V^shaixsl trough tised on steep hillsides to .slide tanbark down 
to the road.s. (N. F.) 

boss. One who ha.s chargif of the .stnble.s in a logging camp. (Gen.) 
Syn.: feeder. (N. W.) 

Bkmdoor gate. In a logging dam .sluiceway, a swinging door attached by 
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hinKeis to tlu* sitic of the sluice so that it cjui l>c swunx acrotw the o|)eniiiK 
to prevtMU the out How of water. ((Jen.) 

Batch, H. A raft, of iuiiilKT iHUuiKiscHi of a nuiiilH^r of units. (S. K) 

Batten, n. A loj^ loss than II inches in diameter, insnle l>ark, at the .small 
end. (Maine.) 

Battery, n. Two or more nmd tMijicinos for tlra^i^jini; loj^s, si‘t at intervals on 
a hniK skid road. A “ .‘^ido “ may include a *’ l»,itu*rv,'' which in turn may 
include a rtiader, a “ half-l>rt*iHl '* and a yarding ilonkey. 'I'lie term is not 
commonly itsial. (J*. F. ) t.. 

Bean house. The foreman's olhce at a «le|sit camp. (K. C’,) 

Beaver, n. .See SwamfST; \V<s»dp«‘cker. 

Becket, n. 1. .\ larue lawik f«»rmerly u.scsl in lo.adinK lojfs on cars by incAnH 
of tackle. It i.s now si‘ld«im u.msI. (IV (\ F.) 

2. .’\n eye or grommet in a ro|H‘ through winch another rojM* or cable may 
play, (den.) 

Bed a tree, to. To level up the jiaih in which a tree is to fall, sti that it may 
imt I to .‘iliattered. HV ( \ F. ) 

Bicycle, n. .Sec 'Prolh-y. 

Bigness scale. Srr Full ‘^c.ale. 

Big wheels. .Sec flogging wlurl.'^. 

Billet, n. A short, round section of a log. ((!en.) 

Binder, n. springy isdc nsed (o tighten a binding chain. ((Icn.) 

Syn.: jim bindiT. 

Binding chain. A chain u-M-d to biml together a load of iogs. ((Jen.) 

Syn.: wr.apfK-r chain. i\. F.) 

Binding logs. I»gs pl.aceti on the top of the ch.ain binding a load, in order to 
t.akc up the slack, dJon i 

Birl, r. To wiuse a floating log to rotate rapidly by treailing u|K)n it. ((Jen.) 

Bitch chain. 1. short, heavy ' h.iin with luwik ami ring, UM*d to fasten the 
lower end of ;i gin [M>le to a .•'led or c.ir when loading logs, fN. F.) 

2. A short, lieavy chain coimerting the main line and the haul bark line 
of a yarding donkey, also serving ;is a (xmit of attachment for the tiu'kle 
fastened to the logs. When a cable is iwal instead of a chain, it is known 
as a hitch line. 

Syn.; butt chain, biift line. (P. F.) 

Bitch line. .Src Pitch * ham. 2. 

Black cypress. .\ term u.^ed by w'(M>«lsmen to denote cyiire.ss timlwr of heav>'* 
weight. ('.S. F.) 

Blaze, c. 'r<i mark, hy cutting into tnvs, the couriHe of a iKiimdury, road, 
trail or the like, tden.) 

Syn.: sjK>t. W.) 

Block, n. 1. /\ pulley of .wveral tv|Mis used in jxiwer logging to change the 
direction of haul, or to increase (he pulling jKjwer, (P. C. F.) • 

2. .See Bniil. 

Block'tnd-whip. An .arrangement of a cable and block, to seeurf* rfdde<l 
jKiwer for moving logs. The frm* eml ofcthe main cable, U*aring a Kwam|* 
hcHik, is passed through a block fastencsl to the log to lie moved, and then 
attached to a stump. When a log has !x»cd pulled ahead as far as practic- 



472 


APPENDIX 


able, the cable and swamp hook are moved forward to another stump. 
(P. ('. F.) iSee Blo<;k hold. 

Block hold. An arrangement of cablc.s and blm^ks to secure added power for 
moving logs, 'i'he free end of the main cable is passed through a block 
jittached to the log to 1x5 moved, and then fa.stened to some stationaiy ob- 
ject. Power is then up|)lied to the op[KJsite end f)f the cable. Two blocks 
and three blocks re.sjx'ctivcly arc attached to the object to be moved. 
(P. C. K.) See Block-and-whip. 

Syn.: one-l<(ock hold. 

Block tender. Sec Chaser. 

Blow, n. A break in a dam, usually at the base, due to the lack of proper 
toe piling. (N. W.) 

Blow down. See Windfall. 

Blue jay. See Road monkey. 

Bluing, n. The re.stilt of fungus attack, which turns the sap wood of certain 
trees blue. (Clen.) 

Board foot. A unit of measiu-e in the lurnlx5r trade. It i.s a section 12 by 
12 inches in size and I inch thick, or its equivalent. ((Jen.) 

Board up, to. To phute a spring lx>ard in position. (P. (*. F.) 

Bob, n. A single pair of sled runners on which the forward ends of logs are 
loaded. (L. H., N. W.) 

Syn.: slooi). (E. CM 

Bobber, n. See Deadhead. 

Bob logs, to. To transport logs on a bob or dray. (N. F.) 

^ody wood, ( 'ord wood cut from those portions of the stems of trees which 
are clear of branches. (N. F.) 

Bolster, n. See Bunk. 

Bolt, n. A segment sivwed or split from a short log. A term u.sually applied 
to blocks from wliich shingles, staves and vehicle stock arc manufactured. 
(Gen.) 

Syn.: .shingle Isilt, stave lx>lt, s|mke Ixdt. 

Boom, n. Logs or timbers bustcnwl together end to end and used to hold 
floating logs, 'fhe term soimjtimes includes the logs inclo.scd, as a boom 
of logs. (Gen.) 

Boomage, n. 'Poll for ust' of a lMX)in. (Gen.) 

Boom buoy. See Boom stay. 

*Boom chain. A short chain which histens l)ootn sticks end to end. (Gen.) 

Boom Company. A coriMimtion engiigini in handling floating logs, and 
owning lKH>ms and booming privilegi's. (N. F.) 

Boom pin. A wotxlen plug u.'<e<l to husten to lKX)m sticks the chain, rope, or 
withe which holds them together. (Gen.) 

Boom rat. One who works on a Ixjoin. (N. F.) 

Bodhi stay. A heavy weight used to anchor l)ooms in deep water; its po- 
sition is indicat(Ml by a jxjle or float attached to it. (N. F.) 

Syn.: lxx>m buoy. 

^om stick. A timl>er which forto-s part of a boom. (Gen.) 

Bottle butted. See Swell butted. 
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Bottom, n. The lower tier or Iiiyer of logs in a joints utfunlly ftisteued to- 
gether by boom jwles and piiw. (E. C.) 

Bottom loader. See Ci round ktader. 

Bottmn lill. See Mudsill. 

Bow man. A log driver who sitjs in the forwanl end of a bntoau. 

Box, r. See Notch. 

Box, n. See Undercut. 

Bracket boom. A stiff Ikmuh, thn*t* or four logs wide, the logs inking f;u*tened 
together by short l>oards plsued cn>s.s\visi‘ :ind .spikcjl. e by triinsvcTSO 
[Xjles fiLHtencd with wo(Klcn pin.s, withes, chains, t)r spikes, (den.) 

Bracket gate. See Nmlle gate. 

Brail, v. To faster^ logs ir» brails. 

BraU, n. A section of a log raft, .six of which make an average tow. (L. S.) 

Syn.: bhw'k. (S. F. ) 

Brake tied. A logging shni .si» con.st ructcsl that, when the |m)1c team holds 
Wk, a heavy in)n on the side of each runner of the forward sled is forced 
into the roadU'd. (N. F.) 

Brand, n. Sec Mark. 

Break in a landing, to. I'o roll logs from the lamling into a stream. 
(K. M. F.) 

Break out, to. 1. 'lo start a sled whose runners an* fn)Een l(j the ground. 
(N. W., L. S.) 

2. 'Po o[K*n a logging n»a<l after henvy snowfall. (N. \V., L. H.) 

Breastwork log. See Fender skid. 

Briar, n. A cnxssH'ut saw. ^den.) 

Bridle, n 1. A <lcvi(H* for controlling the sihsmI of logs on a skid rotid. U 
con.si.Mt.s of a sliort rojx' \vitli two lasiks at one end, which are driven into 
the first log of the turn; at the other enil is a clamp which runs over the 
cable. fP. F.) 

2. A device for controlling the sjmmmI <>f logging slcsls. It is a chain 
or clevis placed around the forward end of (he rear sle<l runners. (N, W.) 

Bridle man. dne who follows a turn of logs tiown the skid road and tenila 
the “ bridle." (P. d. F.) 

Broadleaf, n. Sec Hardw<xKl. 

Brow, n. See L:in<ling. • 

Brow skid. 1. The <’hief Iwarri in a fraim* to which tackle for loading on 
cars is fastene«l when a gin-|K>le is not use<l. (P. (‘. F.) • 

Syn.; draw skid, letnl log. 

2. A largi* log, placed parillel wnth the railrtKwl track, which forms the 
front part of a landing usrsl for ioa<iiitg logs ujHni cars. (V. d. F.) 

Bruah. Sec Slash. 

Bruah a road, to. To cover with brush the mudholes and swampy places in 
a logging road, to make it solid. (N. F.) • 

finisher, ». On an ofxration where stave Ixilts arc toeing nnwle, one wlio 
cuts and piles limbs from fclkxl trees. (S. F.) 

Bnsah out, to. To clear away the bnwh from a survey line, gutter road of 
other logging road. tOcn.) 

Syn.; bush out, to. ^ 
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Brush snow fence. A snowbrcak to protect a hgfpng road; used most 
commonly on wide /narniiGs. It consists of brush which is set upright in 
the ground U-forc it freezes. (X. F.) 

Brutting crew. A crew which roils logs down sIo|)es too steep for teams, 
(Apj).) 

Buck, n. See ( 'hore hoy. 

Buck, 1. 'i’o saw felled tree.s into (P. C. F.) 

2. To hritin or carry, as to hiick water or wood. (Gen.) 

IJ. In he|;inj? half-moon crossties, the stick of tiinlxjr is hewed to a pro|)er 
size and then “ bucked ” or split into two pieces. (S. F.) 

Bucker, n. 1. One who saws hdhal trees into logs. (P. V,. F.) 8yn.: cross 

cutter (P. C. F.), log maker (S. F.). 

2. One who brings or carri(*s. See Buck. 

Bucking board. .V spring board u.sed in bucking large timber. (P. C. F.) 
Sec Spring board. 

Bucking chute, A short i)oK! chute at a landing, in which long logs arc 
bucked bdore loading, (( al.) 

Buck swamper. See King swamper. 

Buckwheat, c. See. Hang uf), to. 

Buckwheater, n. A novi(;e at lundK*ring. (Gen.) 

Buggy, n. See Trolley. 

Bull block. .\ large yarding l)lock having a throat of sufficient width to 
allow a choker and butt chain to pa.ss through if. (P. (’. l'\) 

Syn.: butt chain block, jumis), lead block, 'roinmy Moore. 

Bull bucker. See Saw Imhs. 

^ull chain. A chain wrapped around the first log of a turn in order to check 
the simmhI. (App.) 

Bull cook. See (’liore lioy. 

Bull donkey. See Koader. 

Bull load. A turn of logs ready for hauling with a road engine. (P. C. F.) 

Bully, n. See ( 'am]t foreman. 

Bummer, n, A small truck witli two low wheels and a short jiole, u.sed in 
skidding logs. (N. F., S. F.) 

Syn.: tlolly (L. S., B. M. F.), drag cart, .•^elf-loading skidder, skidiler. 

Bunch, c. To skid logs together at some convenient iH)int for wagon or 
cart hauling. (Gen.) 

• Bunch load, to. T«> eiwirde several logs with a chain and loail them at once, 
by steam or liorse power. (N. F.) 

Bunch logs, to. 'fo collect logs in one place for loading. (Gen.) 

Bunch team. team u.-hsI to bunch logs. (Gen.) 

Bunk, V. To place upon the bunks, lus to bunk a log.” (Gen.) 

Bunk, n. 1, The heavy timlwr upon which the logs rest on a logging sled. 

F.) 

Syn.: Isdster. 

2. 'Phe cross Ixiam on a log car or truck, on which the logs rest. (Gen.) 

3. A log or truck. (S. F.. V. C. F.) 

4. A logger’s fx'd in a lumlx'r camp. (Gen.) 

Bunk chain. See Toggle clinin. 
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Bunk hook. The hook attachwl to the end of (he hunk on a logging ear, 
which nmy be raist*<l to hoKI the logs in phnx* or lowered to ndciWie them. 
(Gen.) 

Bunkhouse, «. The slet'ping quarters of a logging <-rew'. (Gen.) 

Bunk load. A load of logs nut over one log dtH*p; j.f.. in which every log 
rewhs on the hunks. (G(*n.^ 

Bunk spikes. Sliarp .spikes si>t upright in the hunks of a logging sled to hold 
the logs in pla<e. (N. Iv) 

Burton, n. In logging, a tackle <‘oin|K».Msi of two or nmre hi >cks which ia 
M.s<sl to iiun'ax* (he hauling |Hiwer of the pulling line. '1‘he log is attaehod 
to a hlix'k in the hight of tlie running part, f T. ( '. I . > 

Bush a road, to. To mark the route of a logging ru.ad a( n».^.s a marsh or the 
iee hy .-M'tting up hu-!ie>. (N. !•’. i 

Busher, n. S,c Sw‘:im|sT. 

Bush monkey. One \vli«> pile'< l.arihark. (('id.) 

Bush out, to. Str nriish tmt, to. 

Butt, n. 'I'he ha.'S' of ;i tns'. or fite big em! of a log. (Gen.) 

Butt chain. Sn Ihteh ( h.un 

Butt chain block. >«♦ hull liloi k. 

Butt cut. 1. Th(‘ fir>( log alsive the stump. ((Jen.) 

>Syn.; butt log ((Jen.) 

2. In gathering taiih.trk, llu Mstioii of hark lakiui from flic butt of a 
tre<’ iH'fore felling it f(»r further is’i'ling (N. !• ) 

Butt hook, riie luMik In wliicli the e.dile is att.iehial to the (nekh? on tho 
logs. ( IV ( ’. 1 . ’ 

Butt line. Su Ihtcli chain. ^ 

Butt log. S(( Butt cut . 

Butt off, to. 1. I'o cut a piece from the emi of log ou account of a defect. 
(Gen.) 

iSyn.: long liutt, to. (IV (' I'.. .\pp.. N. W.j 

2. To s(|u;ire the end of ;i log, I .) 

Buttress, n. A wall or nbulmeiil Imilt ;il<»rig a stream to iirerent the logs in 
a drive from cutting the hank or jamming. (Gen ) 

Syn.: crih, {.\pj>.) 

Butt team. Srr Whci'ler^; Snuh>yokc. 

Cableway skidder. A |H)wer skiiiding devic’c, a distinguishing feature of 
which is a main cuhie. .MisjKuided Is twmii a head spar trts* ami a tail tree,* 
on which the trolley traveh which wliolly or partially elevates the logs from 
the gnmnd. (Gen.) 

.Syn.: aerial skidrier. flying inaehim* <V. (V F.) 

Cache, n. A storehoust* for logging »ainp supplies. (E. (.V) Sec Hend- 
quarters. 

Camboose, n. A firejilace in the eeiitrT of lh(‘ early logging eamps of F.ai^tcm 
Canada, which .s<'rved Uilh for erroking and for heating [nirfsiwss, (E. fV) 

Camp car. A flat ear equipfKsl with ,‘s*ats and uscai t-o haul loggera Iraek and 
forth lietwwn eamj) and the logging o|M‘miion. (IV (.V F.) • 

Sjm.: cuttle car, mulligan car. (IV (.V F.) 
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C/unp foreman. One who has charge of a logging camp and the logging op- 
orations conducted from that camp, ((ien.) 

Hyn : bully (N, F.), punh (P. C, F.), twister (App.), shanty lx)ss (E C.). 

Camp inspector. A lazy liirnborjack, who goes from one logging camp to 
another, working only a short time in each. (N. F.) »SVe Pouch, 

Syn.: roricur (E. C.) 

Canary, n. An iron rod about 15 feet long with a lirwk on one end and a handle 
on the f)ther. It is used to pull the binding chain under a bundle of logs 
that Jire to^ie loaded on logging wheels. (L. 8.) 

Cannon a log, to. In loa<ling logs by steam or horse i)owcr, to s(uid up a log 
so tliat it swings crosswise, instead of parallel to the load.’ (N. F.) 

Syn.: gtin a log, to. (R. M. F.) 

Cant dog. A short handled iK;avey. ((Jen.) 

Cant hook. A tool like a peavey, but having a toe ring and lip at the end in- 
stead of a pike. See Peavey. (Gen.) 

Cap, n. A cone of sheet iron or steel, with a hole in the end through which a 
chain pa.s.Hes, wliicli is fitted over the end of a log Indore snaking it, to 
prevent cabdiing on stumps, roots or other obstacles, in steam skidding. 
(S. F.) 

Syn.: Ba[)tist cone. 

Captain, n. A term applio<l by negro workmen to the foreman of any crew. 
(S. F.) See Saw boss; 'I'eani Imws. 

Catamaran, ». A small raft carrying a windla.ss and grapple, u.sed to re- 
cover sunken logs. (Gen.) 

Syn.; sinker boat (Gen.l, gunlnnit, monitor, iKUjtoon (f. C. F.) 

VJatch boom. A Im)oui listened across a stream to catch and h()ld floating 
logs. (Gen.) 

Syn.; trap l)oom. 

Catch mark. See Bark mark. 

Caterpillar, n. See I^og hauler. 

Catface, n. A partly heaUal fire scar on the stem of a tree, (P. C. F.) 

Catpiece, n. A small stick in which hole.s are made at regular intervals, 
l)laced on the top of uprights firmly set in floating lK)oms. The uprights 
are fitted to enter the holes in the catpiece, so as to narrow or widen the 
space Iwtween the booms at tlie entrance to a sluiceway or sorting jack. 
The catpiece is held by the uprights high enough above water to allow 

, logs to float frwly under it. (X. W., L. S.) 

Cattlo car. Sec Gamp car. 

Cattyman, n. An exjwrt river driver. (X. F.) 

Center jam. A jam forme<l on an olwtacle in the middle of a stream, and 
which doe.s not reach either shore. (Gen.) 

Syn.: stream jam. 

Chaimer, n. Sec Sleil tender. 

Chain grapples. See Grapples. 

Chain tender. *SVr Sled tender, 

phance, n. 1. A term used to define the ease or difficulty wth which a 
particular logging ojieration or part of an ojxjration can l)e conducted. 
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A good “ chance " u* one where condition.^ are favorable for easy logffinK. 

(N. F.) 

Syn.: ahow (I*. (\ F.) 

2. A loKRing unit. ((Jen.) 

Chaser, «. 1. A rneinlKT of the hauling crew on a skidroiul who accoinpaniea 

the turn of the logs to the landing. unlnK»k.s the grabj*. {in<i mnw that tliey 
are roturmni to the yarduig engine. (I‘. F., K. M, F.) 

Syn.: frogger, .shnl tetider (C'al.j, piginan (F. (\ F.) 

2. A inemiHT of tlje y.arding erew who teinL a bull l>loek, unluMiks the 
choker at the taiuling, and that it is returned to the wooiin. (IV (V F.) 

Syn.: hkn-k tender, (t'al.) 

Check, n. A longitudinal cra<‘k in tinilHT eaust'd by ((h) rapid Ncasoning. 
(Gen.) 

Syn.: s(*;)son clavk. 

Check scaler. One who n'-seale.s logs in order to detect errors on the part 
of a scaler. ((Jen.) 

Cheese block. .sVc ( 'hock block. 

Chickadee, a. *SVc Ho.ad monkey. 

Chink, v. To close* the cr(*vii*e.s iM'twf'en tiu* logs in .a logging cam]) with 
wood or jnoss. (N. W.) 

Syn.: moss (X. F.). stog (F. (V). Nec Daub; Mud 

Chipper and notcher. 'Fhe chief of several saw crews. II(» notrOu's the timber 
and keeps u tally of the nuinlM*r of log.s cut by each saw rn*w. (S. F ) 

Chock block. 1. A small w(‘dge or bhw’k us(h 1 to pn^vent a log from rolling. 
(Gon.) 

Syn.: chcc.se block. (IV (V F.) ^ 

2. V dc\ ICC u.s(‘d on paNmt log car hunk.s to prevent logs from rolling off. 
(P. C. F.) 

Choker, n. \ ihmw of wire ro|M* by whicli a log is draggial. 'Plu' ro|)e is 
from 2b to oO bsU in length and has a choker lasik on one end and a braided 
eye on the other. (IV ( V F.i 

Choker-hole digger. »c Gopher. 

Choker hook. \ hook fastemsl to one eml of a choker. The ca})le is caught 
in the hook when the choker i.s .adjusted around the log in the form (»f a 
noose. (Gen.) 

Choker man. Tlie memlK*r of a yarding crew who f.asten.s the chokers on the 
logs. (IV C. F., R. M. F.) 

Chopper, n. See Fuller. 

Chopping board. .SVc Spring l)o.ard. 

Chore boy. Dne who cleans the sleeping rjuaiiers and stnlile in a logging 
camp, cuts firewvKHi, builds firr's and carries water. (Gen.) 

.Syn.: lobby hog (.Vpj). ), shanty i>oss, Kwanijs-r (X. W.), buck, bull r(K)k, 
flunky, greaser. • 

Chuck up, to. See C'hunk up. to. 

Chunk, c. To clear the ground, with engine or horses, of ol)st met ions wliich 
can not Is* removed by hand. (IV (V F.X , 

Chunk bucker. Dne who, in advance of felling, buek.s uii mcrclmntable 
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wimlMs and also other down timber which may interfere with yardin 

(p. a F.) 

Chunk up, to. 1. To collect and pile for burning the slash left after logging 
(N. W., L S.) 

2, In burning brush, to throw upon the fire the unburned pieces around 
the edge of the. pile. (P. C. F.) 

Syn.: chuck up. to. 

Chum butted. See Swell butted. 

Chute, n. A /rou^h built of round fmil)er8 in which logs are transported up 
or down /i Kradt!, either hy aninml powor or l> 3 ' ^nvity. (JO. (\, P. C. F.) 
Syn.: slide, fliinio. 

Chute boat. See Rigging nlod. 

Chute grease. A h(?avy oil appIicMl to .ski<I.s to les.sen the fritdional resistance 
of logs dragged »)ver them. (I\ (?. I*’.) 

Syn.: skid grease. 

Chute greaser. See (Jreaser. 

Cinch line. See Swifter. 

Coal off, to. To (Mit a forc.st clean for charcoal wood. (N. F.) 

Coffee mill. See (•ork.s<Tew. 

Commissary, ?i. A general store for .supplying lumherinen. (App., S. F.) 
See Van. 

Conk, H. 1. The decay in the wood of trees cau.scd by a fungus. (N. F., 

P. C. F.) 

2. 'rhe vi.sible fruiting organ of a tree fungus. (X. F., P. C. F.) 

Conky, a. .\lTecto<l by conk. (X. F, P. (’. F.) 
tonnected truck. See Skeleton log ear. 

Contramarque. See Hark mark. 

Cook camp. The building u.sed as kitchen and dining room in a logging 
camp, (den.) 

Syn.: cook house, cook shanty. 

Cookee, n. A cook's helfier and a dishwasher in a logging camp. (Gen.) 
See Flunky, 

Cook house. See dock camp. 

Cook shanty. See ( ’ook camp. 

Corduroy, v. 'Po build a conluroy road. (Gen.) 

Corduroy road. A roadway having logs laid side by side acro.'^s it, as in marshy 
' places. (Gen.) 

Corkscrew, n. A geansl logging hwomotive. (I\ F.) 

Syn.: colTet? mill (N. W.), stem winder, thousand legs (.\pp,). 

Comer, v. In felling timln'r, to cut through the .sapwiMid on .all sides to pre- 
vent the latter from splitting. (App.) 

Comer binds, hour stout chains, u.scd on logging sleds, to him I the two 
ouiside logs of the lower tier to the bunks, and thus give a firm lx)ttom 
to the load. (N. F.) 

Comer man. In building a rump or barn of logs, one who notches the logs 
so that they will fit closely and make a square corner. (X. F.) 

Coupling grab. Sec Grapplex. 

Cover up logs, to. To fell trees on top of tho.se already cut. (N. F.) 
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Crab, n. See Uend^'orLs. 

Cradle, n. A framework of tin»lK*rM in which (M'enii-^Mng I<»r r»ftj< are built. 
(P. C. K.) 

Cradle knolls. 1. Small knulla which nMiuirt* KnuiinK in the construct ion of 
lojocinR roads. (N. W.. L. S.) 

2. Small knolls which mu.'it lx* avoiiltnl in {M)inting a Inn* for felling. 
(P. F.) 

Crazy chain. The short chain u.s<h 1 to hoKI up that tongue of a sprinkler 
slot! which is not in us<*. (N. K.) 

Crazy dray. .SVc (eMievil. 

Creek. See Float roail. 

Crib, n. 1. Sixa'ilically, a ndt of logs; hwwdy applie<l to a Imkuu of logs. 
iN. F.) 

2. .See nuttres.s. 

3. One of the sup|v)rt.s under a logging hrulge, Mume, or rMiirorul built of 
round logs laid crib f.ashion. Klen. ) 

Crib dam. A dam l>uilt with iribs of logs, tilled with stones, .and planked 
on the up-strearn face. ((Jen.) 

Crib logs, to, 'I'o .surrouinl lloating logs with a Isxmi and draw them by a 
windlitHs on a raff (a mi6'. or ((» tow them with a sl4*;imlK>;it . (\, VV,, 

L. S.) 

Cross chains, ('haiits connecting tiie front and rear sleds of a logging sled. 
f.\. F.i 

Syn.: lead chains, fag eliams W ). 

Cross-cut saw. .\ saw wliii li cuts (he w«mk 1 fibres on the cross .sect ion {(Jen.) 

Cross cutter. Nee Bueker. 

Crosshaul, d’he cleared stia-e in which a team moves in (Tosslmuling. 
(N. F.) 

2. See C rotch chain 

Crosshaul, to. I'o lo.ad cars or sleds with logs by Imrse i>ower and crotch 
or lo.ading chain, Blcn.) 

Crotch, c. I'o cut notches on op|>osile >i»les of a log lu'ar Die end, info which 
dogs are fiLstened. (I*. F.j 

Crotch, n. Sfc ( loslevil. 

Crotch chain. fai'kle for loading logs on sleds, wagons, e.ars, nr skidways 
by cro.sshauling. (Clen.) 

Syn.: rrossliaiil (S. F. ). parbuckle CS. W.). 

See. Lrjading chain. 

Crotch tongue. 'I'wo pieces of wo<m 1, in the form of a V', joining the front 
and rear sle<L‘< of a logging sled. (\. W., L. S. ) 

Cruise, c. To <*stiniate the .amonnf and value of standing timlier, ((ien.) 

Syn.: estimate, value. 

Cruiser, n. One who cruises. (CJen.) 

Syn.: estimator, Land looker, valuer. 

Cull, n. 1. Logs which are rejerte<l, or parts of logs deilueted in measure- 
ment on aec-ount of defects. (Gen.) 

2. A croftstic which doee not meet specifications, ((jen.) 

Cull»p. Scale. 



480 


APPENDIX 


Culler, n. See Scaler. 

Cut, n. A seaHon’s output of logs. (Gen.) 

Cut a log, to. 'i'o move one end of a log forward or backward, so that the 
log will roll in the desired direction. (Gen.) 

Cutaway dam. See Spla.sh dam. 

Cut-off. An artificial channel by which the course of a stream is straightened 
to facilitate log driving. (N. F.) 

Cutter, n. See Faller. 

Daub, V. Sii Mud. 

Deacon seat. 1'he bench in front of the sleeping bunks in a logging camp. 
(N. F.) 

Syn. : dog .seat. 

Dead and down. Dead timber which is either .standing or down. (Gen.) 

Deadener, n. A heavy log or timber, with spikes set in the butt end, so 
fastened in a log .slide that the logs passing under it come in contact with 
the spikes and have their sf)eed retarded. (Cien.) 

Deadhead, n. A sunken or partly .sunken log. (Gen.) 

Syn.: sinker (Gen.), l)obl)er (N. F.), jil-iK>ke (N. W.) 

Deadman, n. 1. A fallen tree on the .shore, or a timber to which the hawser 
of a boom is attached. (N. F., F. C. F.) 

2. A log buried in the ground to which a guy line or an anchor line is 
attached. (Gen.) 

3. See Widow maker. 

Deadwater. See Stillwater. 

Decker. One who rolls logs u|>on a skidway or log deck. (Gen.) . 

' Decking chain. See Iy)ading chain. 

Decking hook. A light i)eavey »ised by .a top loader. (App.) 

Deck up, to. To pile logs upon a .skidway. (Gen.) 

Deer foot. A V-shaped iron catch on the side of a logging car, in which the 
binding chain is fastened. (Gen.) 

Dehorn, v. 'I'o saw off the <*nds of logs Iwaring the owner’s mark and put on 
a new mark. (Kentucky.) 

Depot, n. The headquarters of a logging operation. (E. C.) 

Depot camp. A logging camp comprising .siweral buildings w'hich arc to be 
used for more than one year. (E. C.) 

Dhobie tongs. Skidding tongs used with bummers. (S. F.) 

Dingle, n. The roofed-over space In^tween the kitchen and the sleeping 
quarters in a logging camp, commonly ti.sed as a store-room. (N. VV., L. S.) 

Syn.: alley (N. W.) 

Dinkey, w. A small logging loeornotive. (App., S. F.) 

Dog, n. A short, heavy piece of steel, l)enl and pointe<l at one end with an 
eye or ring at tlie other. It Is u.sed for many purp<xses in logging, and is 
iJbmetimes so shai)ed that a blow directly against the line of draft will 
loosen it. (Gen.) 

See Rafting dog. 

Syn,: tail hook, (P. C. F.V 

Dog boat iSee Rigging sled. 
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Dofiar, n. One wiio attachcK itie clo^i or huoku t43 a log before it in power 
akiddcd. (8. F., P. C. F.) 

Dog hook. 1. The hook on the end of a tlogwarp, (N. F.) 

2. In yarding uith a line hor8e, a luxik on the end of a Imubup chain of 
a aize to (leriuit ita being hooketl into a link of tlie chain when the latter is 
looped around a log <ir other object. (P. C. F.) 

Dog room. The lounging room in u logging eninp. (N. W.) 

Doga, n. .SVe Skidiling tongs. 

Dog seat .See IXvicon wat. 

D4^;warp, n. A ro|K* with a .strong hiKik on the end which is usivl in Iwiik- 
iug dangerous jams on bdLs and rapids and m moving logs from other diffi* 
cult jxysitions. (N. F.) 

Syn.: hand dog (\. F.’l, hand grab tK. 

Dog wedge. An iron wisigi^ with a ring in the butt, which is driven into the 
end of a log and a chain hitched in the ring for skidding the log by horse 
fxjwer; also used in gathering up logs on a drive by running a n)|M* through 
the rings and iiulling a numlsT of logs at a time through marsluis or par- 
tially Hubmergeil okmuIowh to the channel. (N. F.) 

Dolbeer. AVe .SimhiI donkey. 

Dolly, a. .SVc Fairleader; lyoad roller; Ibmuner 

Dolphia, n. A cluster of piles to which a Ikkuii is w‘cur(*<l. (P f\ F.) 

Donkey, h. A jHirtalile steam engine, <*riuip|K‘«l with drums and ('able, u«od 
in strain logging .Sir llalf-bnaal; Ibanh'r; .Sjxsil donkey; N arding don- 
key. (P. F. ) 

Donkey doctor. In a logging camp, one who repairs donki'v engines. (P,^ 
C. F.) 

Donkey logging. Yarding on the ground with a donki'v engine, as contrasted 
wath animal logging, or other |K»wer logging metlKKls. (P. F.) 

Donkey sled. The heavy sled-like fnmu* u|M>n which a donkey (‘ngine is 
mounted. (P. ('. F.) 

Dote, n. The general term used by lumlHtrmen to denote decay or rot in 
timl)er. (Clen.) 

Doty, a. IX'caytsl. (Clen.) 

8yn : dozy. 

Double couplers. Two coupling gralis joined by a short cable, uwid for 
fastening logs together, tl*. (’. F.) 

Hyn. : four paws. 

Double dray. -SVc Jumlx>. 

Double header. A ]>iacc from which it is |x>Ksible to haul a full load of logs 
to the landing, and where partial loads are lopiKsl out or finislMsl to the 
full hauling rapacity of te,ams. (N. W., b. S.) 

Down-hill clevis. A brake on a logging shni, consist ing of a clevis eneintling 
the runner, to the Ixjttorn of vchiidi a hevivy sciuurc pitne of iron is wel(!ed. 
(X. F.) 

Dozy, a. See Doty. 

Drag cart See Bummer. 

Drag in, to. See Dray in, to. 
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Drag road. 1. A road over which skidding teams return to the woods after 
liaving delivered their load at the landing. (R. M. F.) See Dray road; 
Gutter road. 

Drag sled. See Dray. 

Draw hook. See (Gooseneck. 

Draw skid. See Brow skid. 

Dray, n. A single sled used in dragging logs. One end of the log rests upon 
the sled. (N. F.) 

Hyn.: drPig slcsl, lizaril, scoot, skidding sled, yarding sled. 

Dray dog, to. 'lo seize the rear end of a ranking juini)er with a peavey and 
turn it around. 

Dray in, to. 'Po drag logs from the place where they are cut directly to the 
skidway or landing. (N. F.) 

Hyn.: drag in, to. 

Dray road. A narrow road, cut wide enough to allr)W' the piis.sage of a team 
and dray. (N. F.) 

Syn.: drag road. 

Drive, V. To float logs or tirnlx^rs from the forest to the mill or .shipping 
|K)int. (Gen.) 

Syn.: float. 

Drive, n. 1. A lK)dy of logs or tim!)ers in process of l>cing floated from the 
forest to the mill or ship|)ing point. (Gen.) 

2. 'Phat part of logging whiidi consists in floating logs or timl)crs. (Gen.) 

Driving road. See Float road. 

tprum logs, to. To haul logs hy drum an<l c.'d)lr out of a hollow or cove. 
(App.) 

Dry-ki, n. Trees killed by flooding. (\. F.) 

Dry pick, to. As applied to a jam, to rcniov<' logs singly while the water is 
cut off. (N. F.) 

Dry roll, to. In sacking the rear, to roll stranded logs into the IkhI of the 
stream from whic'h the water luus Ikhui cut off |)rei)aratorv to flooding 
(N. F.) 

Dry rot. Decay in timlx'r without apparent moi.sture. (Gen.) 

Dry slide. See Slide. 

Dry sloop, to. To sloop logs on bare ground when the sloi)e is so steep that 
it would Ik* dangerous to .sloop on .snow. (N. F.) 

Dudler, «. See Dudley. 

Dudley, n. An engine for hauling logs, which i)ropels itself and drags ita 
load by revolving a largt' sp<H>l around which are several turns of a cable 
fixed at each end of the track. (P. C. F.) 

Hyn.: dudler. 

Du^e, n. The jiersonal Iwlonginga of a woodsman or lumberjack which he 
takes into the wmsls. (Gen.) 

Syn.: dunnage. (N. W.) 

Duffle bag. A canvas sack used to carry the clothing and personal belongings 
of wood workers. 

Syn.: dunnage btig. 

See Turkey 
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Dump hook. A levered chain grab hook attiiched to the evener to which a 
team ih hitcluHl in loiiding logiei. A uiovcinent of the lever reJeaMea tlio 
hook from the logging chain without »to|)])ing the te^un. (N. K.) 

Dump logs, to. 'I'o roll logs over a blulT, or from a lt>ggiMg car or sled into 
the water. (Gen.) 

Dunnage, n. 1. Sawmill refuse, used to bidhist logging railroail spurs in a 
cypress swamp. (*S. F.) 

Syn.: diL-*!. 

2. .SVc Duffle. 

Dunnage bag. See Du tile hag. 

Dust, n. See Dunnsigc. 

Dust a dam, to. 'I'o fill with earth or gnu-el the cnicks or small holes 
l)etween planks in the gate of a splash dam. (N. W.) 

Duster, n. A dead staiulmg yellow-pmc tns* with n nouiuI heart. (S, F.) 

Dutchman, u. .\ short stick phnssl transversely U'tween the outer logs of 
a load to divert the loa»l towani tin* midtile and so keep any logs frtmi 
falling off. (N. F ) 

Earth slide. furnuv in the earth in which logs are dragged. 'Diis is some- 
times iiasl in winter to facilitate skidding. ( App.) See Gutter road. 

End mark. See Mark. 

Estimate, c. See ( *rui.s<'. 

Estimator, n. See ('ruiser. 

Face log. See Head log. 

Fairleader. .\ device con.si.'iling of four rollers or sheave whetds arranged in 
pairs, the a.xes of eje h pa»r Uaiig .it right angles to each other. It is placwl 
on a .sup(K»rt on tlie front end of a donkey sle<i and gives I lie eahle a stniigHt 
lead onto the drum. ('. I'.) 

Syn.: dolly. (I‘. ( ’. F.) 

Faller, n. Dne who fells trei^s. (Gen.) See Hi*ad fall(*r; S(‘(*ond fallen 
Syn.: chopiier (App.), .sawyer (Gen.\ <’Ui(er, flatluNul (S. F. ) 

Falling ax. ,\n ax with a long helve and a long, narrow hit, designotl esfX)- 
cially for felling tree.s (Gen.) 

Falling crew. \ m'w of two or three faller'^. (('al.) 

Syn.: falling wt, pair of fallers (1*. (’. F.) 

Falling irons. See Falling plates. 

Falling plates. Thin, wide plates of iron which are pl:\c('<l rdsive and Ixdow 
falling wcslges w-hon the w»mx 1 i.s soft that the wialges cut into it. (P. (’. F.4 
Syn.: ffilling iron.s. 

Falling set .See I'alling crew. 

Falling wedge. \ w(*<lge u.h<*< 1 to throw a frw in the desircMl dire<*tion, by 
driving it into the saw- kerf. (Gen.) 

Fantail, r. To lay out nuliai nins for pu]Ilx>at logging, each main run having 
one or more branches. (S. F.) 

Fatwood. See Lightw-oofl. 

Faoder, n. See Bam h(js.«. 

Fence boom. A patent log-towring boom used at one time on the Great Lakes. 

(E. C.) 

Fender boom. ^See Sheer boom. 
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Fender skid. A skid placed on the lower side of a skidding trad on a slope 
to hold the log on the trail while Ixjing skidded. (Gen.) 

Hyn : breiwtwork log, glanccr, sheer skid. 

Fiddle butts. Large spruce butt logs suitable for the manufacture of musical 
instruments. (N. W.) 

Fid hook. slender, flat hook used to keep another hook from slipping on a 
chain. (N. W., L. S.) 

File a saw, to. See Fit a saw, to. 

Filer, n. Onu.who files the cross-cut saws in the woods. (Gen.) 

Hyn. : saw fitter. 

Fin boom. A form of boom used on navigable streams (where f)ermanent 
lx)oms are not allowed) to direct logs from one side of the stream to the 
other. By changing the angle Ixitw'cen the fins attached on the down- 
stream face of the lH>om and the lx>om iti<clf the latter may be thrown 
across the stream at any angle less than 90 degrees. (Gen.) 

Syn.: rudder l)Oom. (P. (^ F.) 

Firm red heart. Firm heartwood which has a reddish color due to decayed 
wood adjacent to it. It is an incipient stage of red rot. (S. F.) 

8yn.: red heart. 

Ksh plate. A narrow bar of steel having from four to six holes through which 
twits may Iw inserted. Two fish plates are u.se<l to join steel rails at the 
joints, one plate Isniig placed against each side of the web and lM)th bolted 
to it. (Gen.) 

Pit, V. 1. To notch a tree for falling ami after it is felled to mark it into 
the log lengths into which it is to Iw cut. (N. F.) 

2. To ring, split, ami i>ecl tanbark. (N. F.) 

Fit a saw, to. To put it into pro|K»r condition for sawing. (Gen.) 

8yn.: file a saw, to. 

Fitter, n. 1. One who notches the tree for felling and after it is felled marks 
the log lengths into which it is to 1 m? cut. (N. F.) 

2. One who cuts lind)s from felled trw?s and rings and slits the bark pre- 
paratory to |KM?ling tanbark. (N. F.) 

Syn.: preparer. 

Flagman, n. One wlio transmits orders froFn the tong hooker to the steam 
skidder levcnmin. (S. F.) 

Flathead. See Faller. 

Float, v. See Drive. 

Float road. A channel cleared in a swamp and used to float cypress logs from 
the w'twds to the Ixwm at the river or mill. (S. F.) 

Syn.: creek, driving road. 

Flood, V. See Splash. 

Flood dam. See Splash dam. 

Fluri*e, e. To transport logs or timbers by a flume. (Gen.) 

Syn.: sluice. 

Plume, n. A trough in which wTitcr runs, used in transjwrting logs, lumber 

t or timbers. (Gen.) 

Syn.: chute (E. C.), sluice, water slide, wet slide. 
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iPlimkey, n. 1. An aAottiant to tlio mik in n logfCinK camp. (P. C. F.) 

2. See (.^ikae; Chorv Iniy. 

Flying drive. A drive the nmin |M>rtion of which i8 put throng;!) with Um) 
utinoHt diMfniteh, without sUvp|)ing to pick rear. tN. F.) 

Flying nuchine. See ('ahleway skidder. 

Fly road. See I'ote nuid. 

Flying machine. See t’ahlewuy skitider. 

Fly rollway. A skidway or lundiitg on a rttoc|j s1o|h*, fn»in which the logs are 
rclcjustnl at onc<! by n'inoving the brace wliich holds them. (N. F.) 

Fore*and-aft road. \ skid nuul matle of logs plat^tHl parallel to it« direction, 
making the road r«>cmblc u chute. (P. ('. F.) 

iSyn.: jade chute, stringer road. 

Four paws. Sir Double couplers. 

Froe, M 1. Ktwl blade, () or 7 indies long, with a wmKlen handle at right 
angles to the blade. It is u.sih1 t4> rive shakes ami split stiiviw from liulU. 
((ien.^ 

2. .Vn inm we*lgi‘ use<l in .splitting logs, ((ien.) 

3. contemptuous term applied to a dull ax. (App.) 

Frog, H. 1. 'I he junction <d two branches <d a Hume. (P. (.'. F.) 

2. The junction of two braric'hes of a chute; also any plaia* where an 
0 |)ening is made in a chute to iMTinil the yarding of logs into it. ((*al.) 

.3. A timlsT phuHsl at the mouth of u slide l<i direct the discharge of the 
logs, (den.) 

Syu,: tlirow out. 

Frogger, n. Sn Slc<l lender. 

Frog shoveler. memlH*r of a chute erew or a yarding crew who deans on# 
dirt and bark at frxigs. (dal. » 

Front, n. The point at which logging on a particular ojH*ralion is being 
cfinductetl. ('rexii-s.) 

Full scale. Measurement of logs, in which no redm lioii is made for defects, 
(den.'i 

Syn.: bignes.s scale. (N. F.) 

GaJff, rt. The st4*el fKiint of a fiikc jsile, consi.sting of a srmw |>oint and a 
.spur. ((Jen.) 

Gangway, n. Tlie inclined plane uj) which logs are rnovcsl from the water 
info a saw’rtiill. f^tlen. i 

Syn. ; jack ladder, log jack, log way, slip. , 

Gap stick. Hie jiole plaee<l acn>ss the entmnee of a sorting jfurk to do«c it, 
when not in use. ffien.) 

Gee throw. .V heavy, wfioden lever, with a curved iron ^Kiint, uawJ to break 
out logging slwls. (N. F.) 

Syn.: starting bar. 

OiU'poke. A swinging-arm type of log car unlosdcr. (P. C. F' ) • 

Gin pole. A pole .securcil by guy ropca, to tlje top of which tackle for loading 
logs is faatened. (Gen. ) 

Glancer, n. .S’ec Fender skid. 

Glandng boom. See Sheer boom. 
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Glisse skids. Freshly peeled skids up which logs are slid instead of rolled 
when IxjirjK loadeil. (N. F.) 

8yn.: slipskidn. 

Glut, n. A wooden wedge used in tie making. (S. F.) 

Go-back road. A road ujx>n which einjity logging sleds can return to the 
skidways for reloading, without meeting the loaded sleds en route to the 
landing. (N. F.) 

Syn.: .short road. 

Go-devil. \ sinull sled, without a tongue, often made froiu the natural fork 
of a tree and used as an aid in .skidding logs on stony or bare ground. 
(L. S., N. F.) 

Syn.: alligator, crazy dray (S. F.), crotch, travois (L. S., N. F.) 

Gooseneck, n. 1, A wooden bar u.sed to couple two logging trucks. (Gen.) 

Syn.: roo.ster (P. C'. F.) 

2. The point of draft on a logging .sled; it coasists of a curved iron hook 
bolted to the roll. (X. F.) 

Syn.: draw hook. 

3. A V-shafKsl [)air of thills joining the forw'ard and rear sets of runners 
of a logging sled. (N. W.) 

4. A curved iron driven into the IxAtom of a slide to check the sjxKjd of 
doHcending logs. (App., ll. M. F.) 

Syn.: scotch, sprag. (App.) 

T). See Y'oke. 

Goosepen. A large hole burned in a .standing tree. (P. C. F.) 

Gopher, n. 1. One who inake.s a hole undi'r a load of logs .so that the chains 
' on a pair of logging wheels can Ix! pla«’ed around it. ((’al.) 

2. In power logging, one who digs holes under the log .so that a choker 
can Iw adjusted on it. ((’al.) 

Syn.: chok(‘r-hole digger, .swnmi)er. 

Grab-driver. One who attaches coupling grabs to :i turn of logs. (.App.) 

Grab hook. A luKik having a narrow throat, adapted to gnusp any link of 
a chain. (Gen.) 

Grab link. See Slip grab. 

Grabs, n. See Skiilding tongs. 

Grab setter. Oni* who attaches the grabs when logs arc transjwrted on 
logging wheels. (S. F.) 

• Grab skipper. A short iron pry or hammer, u.sed to nunovc the .skidding 
tongs from a log. (.App., S. F.) 

Grapples, a. 1. Pwo small iron dogs joined by a .short chain, and used to 
couple logs end to eiul when skidding on mountains, .so that several logs 
may lx* skiildcd by one horse at the same time. (N. F.) 

Syn.: chain grapples, coupling grab (P. C. F ), trail dog (R. M. F.). 

• 2. See Skidding tongs. 

Grass line. See. Straw line. 

Gravel a dam, to. To e»>ver with gravel or earth the upstream side of the 
iiinlx'r work of a dam, to male it water tight. (N. F.) 

Greaser, n, 1. One who applies .skid grease to a chute. (P. C. F., R. M. F.) 

Syn.: chute greaser, skid greaser. 

2. See Chore boy. 



TERMS USED IN LOGGING 


487 


Grips, n. See SkiddinK trmgH. 

Ground hog. See Groimd skidder. 

Ground loader. Iliat incnjl>er of a loading who atUirlitw the tongx or 
loading hcKika to the log, or who giiidi\*i the logs up the skiilsi. ((Sen.) 

Syn.: bottom Itmder, hooker, luK)ker-on. send-up man ((Sen.), hm)kmati, 
tong puller (S. F.). tong h<H)ker (Ajip.), (tender (F. 

Ground sJddder. A iM>wer skidder whieh skids logs on the gn^und. (Gen.) 

Syn.: ground hog. (App ). 

Grouser, n. A large and long stick of squartMl tiinlxT sharisTtsl at the lower 
end and placed in the Isnv of a steam logging Ucit; it takes the phu'C of 
iui anchor in shallow water, and can Ik* rai.sed or lowenai l)\ steam jMiwer. 
(X. W.. L. S.) 

Gunrd a hill, to. To ket*p a logging road on a kUk*p decline in (*ondition for 
use. (N. F.) 

Gun, e. 1. To aim a tnN> in felling it. In ca.se of very large, brittle trecw, 
such iLs redwcMxi. a sighting device is uscal. (('al.) 

Syn.: i>oint. swing. 

2. N<v ( 'annon a log, to. 

Gun, n. A ilevice whicii i.v insert (sl into an undercut to determine the di- 
n‘ction of fail of (lie tree. (IV ('. F.) 

Syn.: gunning .‘‘tick, .‘<hot-gun. timUT coinpiuw. 

Gun a log, to. >Vc Cannon a log, to. 

Gun boat. Sec C.itamaran. 

Gunning stick. Srr (dm 

Gutterman. Sre Swam|M‘r. 

Gutter road, rhe path folhiwed in skiilding logs, ((dm.) 

Syn.; drag road. < irth slide, rmnv.ay, skidding trail, snaking trail. 

Guy line. 1. Lines u.sed to hold raft timlKTs together. I'N. W.) 

2. Lines which .«up|M)rt a gm-|M>le, or spar and tail (rn-s. (Gen.) 

Gypo, fi. A logging crow usually of from four to (Ught men who work on a 
contract iKusia, (K. M. F ) 

Gypsy yarder. See S|hk> 1 donkey. 

Hack, c. 'Po hew. IVsiially applied only to the hewing of croaslieH. (Gen.) 

Half-breed, n. A donkey engine de.sigiKMl for long distance yarding or for 
u.se a.s a roader on short distama* hauling. (IV ( '. F.) See \ urding donkey, 

Syn.: donkey. 

Half-moon tie. .\ tie made from ;» ^'in k of timiKT yielding two (S. Wi) 

Hand-bag. See Hand-bank. 

Hand-bank, e. To haul to the banking ground, with hand kIcmLs, ties or other 
timlxjrH that arc to be floate<l. fH. M. F.) 

Syn.: hand-bag. 

Hand-banker. One who luiuls tics on a hand 8)e<l from the Ktiimp to the 
landing. (R. M. F.) • 

Handbarrow. Two strong, light poloa held in [KMition by rungs, upon which 
bark or wood i.s carried by two men. (N. W., L. S.) 

Syn : ranking bar. 

Hand dog. See Dogwarp. 

Hand grab. See Dogwarp. 
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Ht&d log, to. To move timber without the aid of animal or mechanical draft. 
(Gen.) 

Hand logger. Formerly one who logged without the use of am’mals or power. 
I'he tenn is now soinetiines applied to loggers in the Northwest who use 
animals in.stcad of jKjwer skidders. (P. F., K. M. F, iS. F.). 

Hand pike. A piked lever, u.sually from 6 to 8 feet long, for handling floating 
logs. (Gen.) 

.Syn.: pike lever. (N. VV.) 

Hand skid, to., "ro move timl)cr by hand to a ix)int where it can be reached 
by horse or any other form of trans|)ort. (K. M. F.) 

Hand skidder. One who a<;coinpanies a log us it is being dragged and places 
short skids Ix-neatlj it. (P. (\ F.) 

Hand sluice, to. To shoot logs down steep slopes on a crude slide made by 
felling timber <lown the hIojk*, (jutting off the tops and arranging the boles 
so that a rough trough results. Snow greatly facilitates hand sluicing. 
(E. ('.) 

Hang an ax, to, v. 'Fo tit a handle to an ax. (Gen.) 

Hang the boom, to. To put the InKim in phu’c. (Gen.) 

Hang up, to. 1. 'fo fell a tns* .so that it catchc's again.st unotiier instead of 
falling to the ground. (Gen.) 

Syn.; lodge ((U'n.), buckwheat (App.) 

2. In liauling with a team, to get the loud stuck cither in the mud or 
liehind a .stump. 

'A. As appli<'<l to river driving, to disrontimie; thus a drive may bo 
" hung up " for lack of water or for .some other reiuson. 

Hardwood, n. .\.m applied to tri'cs and logs, broadkiaved, l)e]onging to the 
diwt.vledons (Gen.) 

Syn.; broadk'af. 

Hardwood, a. .A broad leaved, or dicot yhslonou.s, (nr. (Gen.) 

Haul, V, As applied to a skidway of logs th.at is l)eing broken into, to slip 
or slide. (N. \V.) 

Haul, n. In logging, the di.stance and route over which tearn.s mu.st go 
Udween two given |S)int.s, a.s l>etween the yard or skidway and the land- 
ing. (Gen.i 

Haul back. A snudl wire rofxj, traveling In'twecn the {wwer .skidder and a 
pulley s('t near the logs to lie dragged, u.sed to rt'turn the m.ain cable with 

‘ tongs, chokers, or luK>ka to the next log. (P. ('. F., H. .M. F.. S. F.) 

Haul back. .A small wire rojx\ tmvcling l)ctwtH‘n the donkey engine and a 
pulley set near the bgs to l)o drogged, used to return the cable. (P. C. F.) 

Syn,; back line, j)ull back, trip line. 

Haul back block. 'Phe bUa'k ii.sed on the haul Ixick line. (P. C. F.) 

Haul up. A light eh.ain and hcKik by which a horse may hitched to a 

cable in order to move it where desired. (P. C. F.) 

Hay road. SVe Tote road. 

Hay wire outfit. A contemptuous term for poor logging equipment. (N. F.) 

Head block. The log pl.aced under the front end of the skids in a akidway 
to niisc them to the desired height. (\. F.) 

H^d bucker. See Saw boss. 

Head chopper. The foreman of a yarding crew. (N. W.) 
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Head driver. An expert river driver wIk>, <)iiriiiK tire drive^ u etatioiied at 
a point wltere a jam is feared. Heat! drivers UKually work in pairs. (N. F.) 

8yn.: log a'atch (N. F.)» jiun cracker (I*. F.) 

Head feller. The cliief of a crew of fallew. (P. C. F., H. M. F.) St* 
Second fader. 

Head grabs. Tlie gml)s, on the first log of » torn, to which the draft jwH’cr is 
attachfHl. (.Vpp.) Ncr Skidding tongs. 

Head hooker. The chief of a imlilxiat skid<ling rr<*w. (tS, F. ) 

Head loader. WhtMi two men an* engagisl m Umding h»gs on trorks or cars, 
one IS termed head loader and the oilier f»i‘<*onil loader. (IV (V F., U. M. F.) 
.S'f« Top loader. 

Head log. 1. The front bottom log on a skidway. (N. F.) 

8yn.: face log. 

2. The front log in a tuni. (P. C. F.) 

Syn.: lead log. 

Head push. >Sre Stmw' l>oss. 

Headquarters, n In logging, the distributing isiint for supplies, equipment 
and m:ul; not u.siially the exeeutive or administrative* et'iiter, ((leu.) 

Head-spar tree. In steam skidding, the tns* near tiu* railroml to winch one 
end of the calilc ujHm wincli the trolley runs is attachisl. (den.) 

Syn.; head tree, spar trp<\ 

Head tree. Ncc Head-spar tree. 

Headworks, u. \ platform or raft, with wmdlaHS or ea()stan, whieh is at* 
tachwl t4) tile front of a log raft or Imshii of logs for warping, k(*flging, or 
winding it through lakcss and still water, bv hand or hors4‘|M>wer. (N. W.. 
L. S.) * 

Syn.: erab. (N. F., S. F.) 

Helper, n. See .Sv«uk 1 fuller. 

Herder, n. One who patrols a lurnlKT or log flume bi prevent janiH. (Cal.) 

High-lead logging. A iiKHiifieation of donkey \arding, the main enlile rig- 
ging at the nulroad lieing sus|H‘iuled on a h<'a<l-spar similar t<i that used 
in cableway logging. (P. ('. F.) 

Hoist, n. Nrc Incline; Ixmdmg trifKal. 

Hold, n. The attachment of tackle to a log or other objiH’t to be moved. 
(P. C. F.) 

Holding boom. See Storage Ixiom. 

Hookaroon, n. \ nvurvoil pike, or a pike and a hook filtiNl to a handle from* 
36 to 38 inches long. FhchI in handling croastics, lumlicr, |K)le«, fSMU, 
staves, timber, and like iinxluets (den ) 

Syn.: pickanMin. 

Hooker, n. 1. One who ivories with a teamster in bunching logs. (Cal.) 

2. See Ground loader. 

3. See Hook tender. 

Hooker-on. See Ground loader. 

Hookman. I. One who works with a cant hook or jxiavey. (L. 8., R. M. F.) 

2. Set Ground loa<icr. • • 

Hook tender. The foreman of a yanling crew; sjiecifically, one who direcia 
the attaching of the cable to a turn of logs. fP. C. F.) * 

83m.: hooker (P. CT.’F.), logger (CaL), yarding hook tender (R. M. F.). 
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Horse dam. A ten)|K)niry dam made by placing large logs across a stream, 
in order to raise the water Ixjliind it, ho as to float the rear. (N. F.) 

Horse logs, to. Iti river driving, to drag stranded logs liack to the stream 
by the use of fMJaveys. (N. F.) 

Hot logging. A logging ofieration in which logs go forward from stump to 
mill without pau.se. (Gen.) 

Hot skidway. A skidway from which log.s are immediately loaded. (N. W.) 

Hovel, n. A .slablo for logging team.s. (N. W., L. »S.) 

Ice a road, tf. 'I'o s[)rinkle water on a logging road so that a coating of ice 
may form, thus facilitating the hauling of logs. (N. F.) 

Ice box. See Sprinkler. 

Ice guards. Heavy timiK'rs fastened fan .sha|)ed ulmut a clu.ster of boom 
fiiles at an angle of approximately .‘10 degrees to the surface of the water, 
'riiey prevent the destruction of the Ikioid liy ice, through forcing it to 
mount the guanis and la* broken u|». (N. E.) 

Incline, n. A portion of a logging railroad, the grade rtf which i.s t(X) steep 
for the op(‘ration of locomotive.s, and u|) or down which the log cars are 
raised or lowered liy means of a cable and fanver. When logs are hauled 
u|) gnide the im line is .som(‘tim<\s called a hoist. (Gen ) 

Jack, n. 1. A type of jack screw sometimes used for rolling logs off from the 
right of way, wliere railroad grading is la'ing done Viy hand. 'Phe jack 
screw wius formerly us«‘d to shift logs on a landing when curs were being 
loaded by hand. (I*. (^ F.) 

2. In aerial logging, a slaw which rests on a guy lin(‘ ami supports the 
loading block. (F. (\ F.) 

'Jack chain. .An endless sjiiked I’hain wliich move's logs from one jioint to 
another, usually from the mill poiul into the .sawmill. ((Jen.) 

Syn.: jacker chain (Gen.), bull chain, log haul chain (F. F.). 

Jackpot, n. 1. A contemptuous expre-ssion applied to an unskillful piece of 
work in logging. (.\. F.) 

2. .Vn irregular pile of logs. (.Vpp.) 

a, A bad .slash. (X. W.) 

4. Lejelgement of one or more tn'C.s in another in felling. 

Syn.: siwash. (F. ('. F.) 

Jack works. Ivoading jack. 

Jam, r. To form an obstruction of logs in a .stn'am. (X. F,, K. (’.) 

♦ Jam, n. \ stoppage or conge'stion of logs in a stream, due to an ob,stniction 
or to low' water. (Gen.) 

Jam cracker. See He.id driver. 

Jam hook. See .Swamp hook. 

Jammer, n. 1. .\n improved fonn of gin, mounted on a movable framework, 
and iiHCsl to load logs on slotls and cars by horse |H>\ver. (X. F.) 

“2. |Miwer log loader, usually of the MeGiffert tyjie. (Cal.) 

Jam, to break a. To .start in motion logs which have jainmeti. (Gen.) 

Jay hawk, to. To strip one 4-foot length of l>ark from a tanlmrk oak, leaving 

«♦ the tHw standing. (F. C. F., N. W.) 

Jay hole. On steep skidiUng roads, a place of refuge for the team when the 
' turn of logs has attaiiuxl high s})ecd. (App.) 
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J4iook, n. A hook, with a rmirvod hwuh to cjw'h end of whirh a urah ia 
attttrhe«I by a jdiort chain- The J»h<K»k is fastetunl to the t<»p of the for- 
ward ioK of a turn on a skjp^H’T it»iul :uid starves as Uic {voint of attachment 
for tile draft. If the Iors start to run. the dnift animal.** can la* automat- 
ically freetl by turninjj them at right angles to the nmd. (App.) 

JiboOy V. To nnnove a dog from a log. (N. \V., L. S. ) 

Jig, r. See Jigger. 

Jigger, V. To pull a log by hors<* |M)\ver over a level place in a slide. (Gen.) 
Syn.: jig, lauy haul, to Mien trail iR. M. I*.). 

Jig team. A team «)f hors«*H iwd to jiggi^r l«»gs. (App.) 

Jil-poke, c. To ob-truet or hang up tcmiM>rarilv. a log drive. (N. W.) 

Jil-poke. a. Sir l)i*adhcad. 

Jim binder. Srr Hinder. 

Jim crow. A ty|S' of rail lH*nder U's'd for iM'iiding or sf niglitening slind rails. 
(( ten. 1 

Jim crow loads. .A logging <:ir or truck |o;nled with a log wo large that one 
constitutes a load (P (' P > 

Jobber, n. A logging con(ract»ir or subeontraetor. (t'.eii ' 

Jobber’s sun. .\ term apph‘‘<l the miM)n in a joMwr’s or conlraetor’s 
logging camp, on luvount of the early and iati* hour^ of I'ommeneing and 
ending work. (\. \V.. L .S.i 

Joint, n. .\ .‘VM’tion <if a raft. <E. ('.) 

Juggler. Srr I/ig roller. 

Jumbo, n. I. .A tv(H‘ of long'icless (louble .*<10(1 uwsl for short •slislanee haul- 
ing. (L. .'s.) 

Syn.: <loul*|(> <lray. ^ 

2. See Hull M.s k. 

Jumper, n A sled m.adi* wholly of w»sm 1, usial for hauling supplies over 
ban* ground into a l<»ggiiig «'amp, 'N. I.. Iv t* ) 

See .Minlbo.il; \Vln}e|KHir*wil!. 

Syn.; t*>le -le*! 

Katydid, «. Sn I/iggmg whwis. 

Kedge. See Warp. 

Key log. In nviT dnving, a log whieh is so caught or w(slge<l th.at a jam ia 
fomuvl an<l held. MIcnT.i 

Kilhig, n. \ short, stout |K*le usc*<l as :i lever or bnice to dinM’t the fall of a 
tna*. (N. W.) 

King swamper, a, A head .swarnjM’r. (S P., App.) 

.Syn.: buck sw.'un|K*r. 

Knot, V. See Limb. 

Knot bumper. Sre Limiter. 

Elnotter, n. Sre Limiter. 

Laker, n. A log <lriver exytert at han<lling logs on lake*. (N. F.) 

Landing, n, LA place U> which logs an* hauled or skiddisi pre|mratory to 
transportation by wat<*r or rail. .A rough-atui-lumlJe larnling in one in 
which no attempt is made to pile the lo|p» regularly, (flcn.) • 

Syn.; bank, banking ground, brow, log dump, ntllway, y.ard. 

2. A platform, usually at the foot of a nkid roaii, wdiere logn are collect^ 
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and loaded on cars. A lightning landing ia one having such an indine that 
the logs may roll ufmn the cant w^ithout assistance. (Gen.) 

3. A cribwork of logs, constituting a platform alongside the railroad 
track, upon which logs are hauled by a donkey, ready for loading upon 
cars or trucks. (P. (\ F.j 

8yn.: roll way. 

Landing crew. A crew that constructs landings. (P. C, F.) 

Landing man. One who unloads logging sleds at the landing. (N. F.) 

Landing, to break a. I’o roll a pile of logs from a landing or bank into the 
water. (Cion.) 

Land looker. See C'nii.scr. 

Lap, n. Tofw left in the woods in logging. (Gen.) 

Syn.: lapwood. 

Lapwood, n. See 

Laah pole. A eroas ixile which holds logs together in a raft. (Gen.) 

Lazy haul, to. See Jigger. 

Lead, n. A block or roller attacheil to a stationar>' object which guides the 
pull of a cable. (P. G. !•’.) 

Lead block. See Hull block. 

Lead chains. See C>oas I'hains. 

Leaders, n. In an ox or hors<^ team, the fonvard pair. (Gen.) 

Lead log. See Brow skid; Head log. 

Lead strap. A wire rojic, with an eye at each end, u-setl to anchor the block 
in setting a lend. (P. C. F.) 

L-hook, n. An r.rshnfic<i lusik with a long cable, chain, or rope attached. 

**Tho liook is fastened to the rear of a turn of logs in the trailing |s>rtion of a 
slide and the draft animals to the cable. Wfien the turn starts to nm on 
a stoop portion of the slide the hook is automatically relca.sed and pre- 
vents the logs from dragging the draft animals. (,\f)p.) 

Lift gate. In a logging <lam sluiceway, a gate whic h may l>e moved up or 
down in vertical slides or groove.s, fastened to the sides of the sluirew'ay. 
(Gen.) 

Lightning landing. See Landing, 2. 

Lightwood, ft. Pino whmkI which is heavily impregnated with a resinous 
suMnne^. (S, F.) 

Syn.: fatwood. 

Limb, V. To remove the liinlw from a felle<l tree. 

Syn.: knot. (P. C. F.) 

Limber, n. One who cuts the limbs from fellwl trees. (Gen.) 

Syn.: knot bum|»er (.\pp.) knotter. (!*. C. F., R. M. F.) 

Limber boom. A flexible Ixwm, the stiok.s of which are u.Hually joined to each 
other by means of short cduiins or short pioci^s of manila rofx? or ware cable. 

Lineftian, n. One in charge of hauling logs in a chute. (S. F.) 

Line horse. 1. 'Hie horse which dmgs the cable from the yaniing engine or 
skidder to the log to which the cable is to be attached. (S. F.) 

' 2. A horse useii to aid the rigging crew in changing lines. Formerly, the 

animal used to haul out the cable from the varding engine to the log. 
(P. 0. F.) 
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Lixtrd, n. A crude ded made from the crotch of a ttve, in akiiiding 1 i>|$h 
in muddy placeM. The hjrvk'iml end of the log reata on the aled. (8. F.) 
See Dray. 

Loader, n. 1. One who kwnia logs on slal'* or oara. (den.) 

2. See Slciuu loader. 

Loader levermam One who oia’Tatea the levers eontrt>llitig the dniins on a 
[jtiwer loading devir«v F.) 

Loaderman. See leader. 

Loading chain. \ long cluiin used in loading or horars. 

F.) 

Hyn.: flecking chain, loading line, rolling chain. 

Set ('rotch chain. 

Loading dock. See Dtatling jack. 

Loading jack. pl.’itfonnefl framework iiiM>n which logs are hoisti^l from 
the water for lo:nhng u|>f)n c.ar*. (N. F. ) 

8yn.; jack works (N. F.), loading fhw’k. (L. S.) 

Loading line. 1. 'Fhe cahle on a isover skuhiing <lcvict' ustnl for Imniing logs 
on cars, (den.) 

2. See Drnding chain. 

Loading tripod. Tlirci- long liml»crs joincfl at their lops in the slmjK" of a 
tri|KKl. for holding n |»tilley hlixk in pnijn'r iK»ition to IfMul logs on cum 
from a lake or stream. <L. S i 

Syn.: hoist. 

Lobby, a. In .a logging (‘Jitrip, a ro<nn in whif'h tin* men w.'ish and wait ff»r 
mcal-timc. r,encrally foun<l in two-^torifsl cam|M< which have the sleeping 
{)narters on the seeond (.\pp.) • 

Lobby hog. See (’horc Ik v 

Lock down. A Htri[) f»f tough WfSMi. with hf*les in the ends, which is laid 
across a raft of logs. Hafting pins .an- flrivcn through the lioh*« intfi l.lin 
logs, thu.s holding the raft together. (N. F.) 

Lodge, to. See Hung uj», f'). 

Logan, u. See I'okclogan. 

Log boat. .\ short, tongucless .s|«sl with W(km 1 runners, u-scsl to haul logs to a 
[Kirtable mill ojx'ration. F ) 

Log chute. 1. trough-mufle f>f tiniliers and usfsl for sliding lf>gs dowui hill, 
either dry or by aid of water, dv fV) 

Log deck. The phitform ujKin a Ion<ling jack, (den.) 

Log dump. See Dmding 

Log fixer. See IifK.s<*r. 

Logger, n. 1. One engage<l in logging. 

Hyn.: luml>er jack. 

2. .Sep Hook t<mder. 

Logging aled. The heavT double sled used to haul logs from the skhliwiy or 
yard to the landing. (N. Fd 

Syn,: sleigh, twin slwls, two sle<is. wagrai sled. 

Locginc*sled road. A road leafling from the skiflway to ilie landing. (N. 1^) 
truck. A four-wheeled logging railroafl truck with a hunk on which 



494 


APPENDIX 


is carried one end of a load of logs. The opjxwite ends of the logs are sup- 
ported on a similar truck, a gooseneck often being omitted. (P. C. F.) 

Syn.: truck. 

Logging wheels. A pair of wheels from 7 to 12 feet in diameter, for trans- 
IK)rting logs. ((Jen.) 

Hyn.: katydid, sli[)-tongue cart, sulky, timl^er wheels (Gen.), big wheels. 
(Gal.) 

Log hauler. A steam or gasoline [)ower engine with a siKJcial traction device 
whi(di is use^J, in place of horses to haul logging sleds. (N. F.) 

Syn.: caterpillar. (K. C.) 

Ijog maker. <SVc Bu(!k<;r. 

Ii<»g scale. The contents of a log, or of a numlxjr of logs considered collec- 
tively. ((Jen.) 

Log sorter. AVc Mark caller. 

Log spur. *SVc Spur. 

Log stamp. Markirig hammer. 

Log, to. To cut logs and deliv(*r them at a place from which they can bo 
transported by water or rail, to the mill. (Gen.) 

Log watch. iS'cc Hoad driver. 

Long butt, to. .S’cc Ihitt off, to. 

Lookout. See Sigmd man. 

Loose-tongued sloop. .SVc Swing dingle. 

Lop, c. 'Po (uit the limbs from a felled tree. (Gen.) 

Syn.: top-lop. (R (’.) 

Lot, n. A piece of stan<ling tindn'r, .small in area. (N. F.) 

Ltibber lift, to. 'Po rai.s<‘ the end of a log by m(‘an.s of a pry, and through the 
uw of weight instea«l of stn'ngth. (\. F.) 

Lug hooks. A pair of tongs attached to the middle of a .short bar, .and u.s«'d 
by two men to carry .small logs. (Gen.) 

Syn.: tindn'r carrier, timls'r grapple. 

Lumber, r. log or to manufacture logs into luml)er, or lK)th. (Gen.) 

Ltunberjack, n. One wlu> works in a logging camp. (Gen.) 

Syn.: tindn'r U'^ust, wooilhick (App., N. \V.), logger (P. C. F.), .shanty 
man. (K. (\) 

Lumberman, n. (hie engage<l in luinl)ering. (Gen.) 

Main line. Sec Skyline. 

Mark, n. .\ letter or .sign indicating ownership, which Is stamped on the 
ends of logs. (Gen.) See Bark mark. 

Syn.: brand, eml mark. 

Mark caller. In sorting logs, one who atan<ls at the lower end of the sorting 
jack and calls the different marks, so that the logs may In’ guidcsl into the 
projx'r channels or ixx’kets. (Gen.) 

Syn.: log sorter. (N. W.) 

Marker, n. 1 Gne who pubs the mark on the ends of logs. (Gen.) 

2. One who marks lK>le,s into log length.^ for buekers. (Cal.) 

Market, n. A log 19 inehe.s in tliwneter at the small end and 13 feet long. 
(New A"ork.) Nee (Quebec sUndard. 

■'Syn.: standard. 
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llAridiif fauunmer. A hammer Ijearing a raiited device which ta stamped on 
I09S to indicate ownership. (Cien.) 

Syn.: marking iron (C;eu.), k»g stAinp, stamping hammer. (E. C.) 

Marking iron. Set Marking hammer. 

Match, p. See Mate. 

Mate, P. To pln<x* togi^ther in a rfdt logs of similar sise. (On.) 

Syn.: match. 

Merchantable log. A tlmt will make luml>t‘r of a quality and in sufficient 
amount to make it profitable to take it to a mill and have iv saw«h 1. (Su- 
preme C ourt of Mieliigiin, .S2 Norlhwtwt He|H>rter, 2.'Jd.) 

Merchantable timber. rKuaJls interpnoUnl to me.'ui tuMU!>r that run In* maim- 
fttctun*d aiul soUl at not kw than The puri«oNe ft»r whicli the (imlier 

is to lx* UiNsi luid Uxal customs are facUirs which intlucms* the degree of 
utilization. 

Messenger. See Itnul hock. 

Mill pond. 'I'lie |smd near a sawmill in which logs to l>e wiwn arc hehl. 
(Cien.) 

Biill scale. The sc'ale of log^ made at the rafting Uxini or at the sawmill. 
(Gen.) 

BAine prop. A small stall. (H. M. F.) 

Monitor. Set ( ’aUiinaran. 

Moss, r. See C'hink. 

Mud, V. To fill willi .‘oft clay or mortar the cn‘vic<‘,s lN*twe<Mi the logs in a 
logging camp. It usoally i** prcce<hN| hy chinking. (N. Iv) See ('hink. 

Syn.: daub. (H. M. F.) 

Mudboat, n. A low skal with w'idc runnerH, uscil h>r hauling logs in Hwamjif. 
(S. F., N. F.) 

Syn.: junqN'r (N. W.) 

Mudsill, n. 1. "fhe lx*'l piece or Isittoni tiinlx*r of .i dam wliich is placcfl 
across the stream, usually resting on r»M-ks or in the mud. (Gen.) 

Syn.: Ixittom sill 

2. Short pieces of tirnlier j)hu‘<Hl crosswise unrlementh the main sill of 
each lx*n( in a railroad liridge. (Gen ) 

Mule cart. .V 4-whcele<l vcliicle use<l in the Coastal Flain region for hauling 
logs. 'ITe logs arc wusiV’nde<i under the axle of the. rear whwls. (S. F.) 

Mulligan car. See Cainf> car. 

Needle gate. In a k>gging <lam Hhiiceway. narrow^ timfx‘rs or f*ok!s with twrf 
or more wtuared faces which are phwed in wntact across the ciponing of the 
sluice to prevent the outflow of water. One or more “ netslles " may lx? 
removed without disturbing the remainder. (Gen.) 

Syn. : bracket gate. 

Nick, n. See l.^ndcreut. 

Nipper, n. A memixrr of the steel crew, who hy means of a erow-txir Ibd a 
block used as a fulmim holds the end of tlw* mjsstie against tlx? base of 
the rail while the spikes are Ireing driven. (Gen.) 

North Carolina pine. Pine limlrer cut in* the CVrastal Plain region of Vif- 
gtnia, North Candin i. an<l South Carolina. (.S, F ) 
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Note, V. To round off the end of a log in order to make it drag or slip more 
easily. (Gen.) 

Hyn.: snipe. 

Notch, V. To make an undercut in a tree preparatory to felling it. (Gen.) 

8yn.: box, undercut. 

Notch, n. .See Undercut. 

One-block hold. .See Block hold. 

Overrun, n. 'rhc difference l)ctwecn the mill cut of merchantable lumber 
and the log,scale. UMunlly calculated a.s a i)€r cent of 1000 feet log scale. 
(Gen.) 

Pair of fallers. See Falling crew. 

Parbuckle, n. *S'cc ( ’rot(;h chain. 

Park, r. To collect croHsties along a strip road, usually by hand. (R. M. F.) 

Peaker, n. 1. A load of logs narrowing sliarply toward the top and thus 
shaiKid like an inverted V. (Gen.) 

Syn.: wind .splitter. 

2. The top log of a load. (Gen.) 

Peavey, n. A stout lever from 5 to 7 feet long, fitte<l at the larger end with 
a metal socket and spike and a curved ste<‘l hor)k which works on a bolt; 
used in handling logs, esiXH-ially in driving. A |H;avey differs from a cant 
hook in having a pike instead of a toe ring and lip at the end. (Gen.) 
See Cant dog; ('ant hcx>k. 

Pecky, a. A term apfdied to a defect common in bald cypress. (S. F.) 

Hyn.: rx^gg>'. 

Peeler, n. See Barker. 

Peggy, 0 . See Becky. 

Pickaroon, n. A piked |xde fitted with a curved hook, u.sed in holding l)oata 
to jams in driving, and for pulling logs from bru.sh and eddies out into the 
current. (Gen.) 

Pick the rear, to. See Sack the n*ar, to. 

Pier dam. A f)ier built from the .shore, usually slanting downstream, to 
narrow and d(M>i)en th<^ ehannel, to guide logs past an olwtruction, or to 
throw all the water on one side of an island. (N.F.) 

Syn.: .side pier, wing dam. 

Plg.n. See Rigging sIchI. 

Pigman, n. See Ghascr. 

"•Pig tail. An iron deviee driven into trees or stumps to support a wire or 
small rope. (P. C. F.) 

Pike lever. See Hand pike. 

Pike pole. A piked pole from 12 to 20 feet long, with or without a hook, 
used in holding lx>Ats to jams in driving and for pulling logs from brush and 
edditvt out into the eurrent. (Gen.) 

^Syn.: gaff. (E. C.) 

Pile dam. A dam formed by a doiible row’ of piles between which are placed 
stonwi, gravel, and fine material to prevent the passage of water. (L. S.) 

Pin dote. Small rotten spots on*<he ends of logs. (Gen.) 

Pine sawyer. A beetle of the genus Monohammus which attacks the 8iU[>- 
wood of pine logs. (S. F.) 
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Pin worm holes. Small hokw in timlwr and lund^isr made by the larv^ of 
certain beetles, {(len. ) 

Pit, «. A ^kidway clevaUHi so tliat it^* liase is level w'it h the logging car biinka. 
(A|)|>.) 

Pitch pocket In (nmiferoas wikkIs an oiMMting lielwwn (he tutnutU growth 
ringM c*onUining piteh. (Gen.) 

Syn.: pitch si^aju. (IV (*. F.) 

Pitch seam. Set l*itrh iKH-kct. 

Pitch streak. In •‘onifcrons wtKwb, a wclI-delimHi toHMirnulatio*' of pitch at 
one (X)int. ((Jen.) 

Plug, n. A Ht4‘<*I pin aUnit 2 inches in diameter and l.S irudu's long. 1'wo of 
the plugs are j<»ineil (<»g«*(her by chain.s wliich an' attacluHi lo a hirg«‘ ring. 
Tliey are usetl on puIllMiat iiiK'nitain** in a ryiimns swamp in piaca* of skid- 
ding tongs. (S, F. ) 

Syn.: puppy. 

Plug and knock down. devii**' for fa.slening Usun sticks togi-ther, in the 
alwH'iii'e of chains. It con.'-ists of a witlie .‘H'cunsI liy wixHien plugn in 
holes IxjriHl in (he Ikkiiu.'*. {.\. F.) 

Pocket boom. .\ Ixxmi ui >vhirh logs are held after (hey an* HorUnl. (Gen.) 

Point, c. .SVc Gun. 

Pokelogan, n. .\ hav or {HM-kct into wliich logs inav float during a drive. 
(N. \V„L. S.) 

Syn.; logan, s<'t-hack. 

Pole chute. Sre i on‘-.'ind-aft naid. 

Pole tie. -\ tie iii.'uh’ from a ■'tick of limlier yielding only one tie, (Gen.) 

Pole tram road. \ l(»gguig nen), (ho rails of which an* roimd ihiIom. (App,* 
S. F.) 

Pontoon. See Gataniaran. 

Potter, «. ,\ n»un<l stick, 3 <»r I inches in «liaincter and 2\ or 3 feet long, 

annind the center of which is fittcil an iron clasp to which is fasleneti a 
short pi(*ce of (iiain with a h<s»k on the frci* end. It is iisrsl when lomling 
logging s1(hIs to prevent logs from rolling off the far side «»f the load until 
binding chains an* filaced in isfsition. (N. VV. i 

Pouch, n. A Fn*nch term applied derisively by hinilier jacks to wckmIa 
workers who .shift from Camp to <-anip. (N. W.) See ('amp insjiecf.or. 

Preparer, a. See Fitter, 

Prime log. In the cxixirt market, one that is fnx* fnun deferls. (Gen.) 

Prize logs. Digs whirh come to the wirtmg jack without marks denoting 
ownership. (N. F i .Wcc Stray. 

Prop, n. In mining, a roun<l, squanxl, or s|dit (imlxT which supjx>r1x the cap 
and lagging or whirh is plncetl <lirectly under the nxif to sup}Kirt tlw* xamo 
without a cap or lagging. (Gen.) 

Pull back. Set Haul back. 

Pollboat A flat boat, carr>'ing a xfeam skidder or a donkey, twod in logging 
cypiTsw. (S, F.) 

Pull the briar, to. To uw a cpoaa-eut saw. ^(N. F.) 

Puppy, n. Set Plug. 

PtMh. See Camp foreman^ 
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Put in, to. In logging, to deliver logs at the landing. (Gen.) 

Quarter tie. A tie made from a stick of timber yielding four or more ties* 
(S. F.) 

Quebec deal. .See Deal. 

Quebec standard. A white pine log 22 inches in diameter, inside bark, at 
the small end and 12 fec*t long. A .spruce or balsam log 14 inches in diam- 
eter inside bark at ^mall end and 12 long. (K. C.) See Market. 

Quickwater, n. Phut part of a stream which has fall enough to create a 
decided current. (Gen.) 

Syn.: white water. (N. \V.) 

Ant.: Stillwater. 

Raft bundle. I»gM bound together into u circular unit for towing. (S. F.) 

Rafter dam. A dam in which long timls^rs are .S 4 ‘t on the upstream side at 
an angle of from 20 to 40 <legrw‘s to the \v!it(*r .surfa(“(*. Phe pressure 
of the water :iguinst the tirnlK^rs holds the dam .solidly agiiinst the stream 
bed. (N. F.) 

Syn.: self-loading <lam, .slant dam. 

Rafting dog. A W(Mlge-.sha|Hsl piece of metal with a ring or eye in the blunt 
end. Dogs are driven into lKH>ni stick.s and •)ft(M\ into the timliers being 
rafted, the raft memlH'rs iKung hehl together by chains. cal)les, or roj)e, 
{)a8se<l through the rings or eyes. 

Rafting pin. V round or we<lg<v.sha|)ed wcmkIch pirj uso<l to wedge cable in 
the rafting pin holes on a raft, {(’icn.) 

Rag a wedge, to. lo roughen the surfa<*e of a w<s)den we<!go with an ax to 
prevent it from jumfung out of the saw eut in frozen timIsT. (M. (’.) 

^am pike. trt)e broken off by wind and with a splinb're<l end on the 
isirtion left standing. N. F.) 

Rank, r. To haul and pile n'gulurly, as, to rank b.irk or (‘ord w(k)<1. (Gen.) 

Ranking bar. See llHndbnrrt)w. 

Ranking jumper. .\ woo<l-sh(Hl sled upon winch tanhark is hauled. (X. F.) 

Syn.; bark dray. I.\|>p.) 

Ratline, n. \ ro|H' through which at intervals .small pin.s are driverj into the 
logs which an^ to com|M>sc a raft joint. It.s puriH>se is to hokl the logs 
together until the Immmu |k>1cs can lie a<ljusto<l. (K. (\) 

Syn.: rattling line. 

Rattling line. See Ratline. 

Rave, n. \ piece of iron or wood which secures the N'nm to the runners of 
a logging sKmI. (^^ W., L. S.) 

Rawhide, v. I'o carry on ones Iwiek. U.su.ally applied to the canying of 
tanlwirk. (.\pp,) 

Rear, n. The ui>-stre,am en<l of a <lrive; the logs may l)e either .stranded or 
floating, Floating rear " <*ompri.v«*s those logs which may Iw floated 
lt\ck into the current; "dry rear" those which mast lx* dragged or rolled 
l>ack. (Gen.) 

Syn.: tail end. (N. W.) 

4leceiving boom. See Storage boom. 

Red heart Set Firm red heart. 
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Refuse, n. That portion of a itoe which cannot U' rernovwl proHUibly fnan 
the forest or utiliml profitably at the mauuf maturing pLuit. (Uon.) 

Return line. See Haul back. 

Rick, n. A pile of cordwood, stave bolts, or otiicr materuU spin from short 
logs, ((jen.) 

2. A pile of firewtKKl 8 feet long, -I feet high, :uitl tif a width e<iiial to tlie 
length of one stick. (C'. H. F.) 

Ride, n. The side of a log u|)on which it nvts xvhen Uang ilniggetl. {Gen.) 

Ride a log, to. To stand on a tloating log. ((u‘n i 

Ridge runner. A farmer who is an intennittent lijgger. (.Xpp.) 

Rigger. See Rigging slinger. 

Rigging, ri. 'Phe cables, bl(K*ks .and hooks u.sihI it) skid<ling logs by steam 
power. {Gen.) 

Rigging sled. A .sled \w'd (a haul hooks ami l>lo< ks on a skill road. (P. F.) 

Syn.: chute lM)at, dog Isvit, [;ig. 

R*Mhig slinger. 1 \ tnemls‘r <»f a yanling cn‘w, whose chief duty is to 

place chokers or grabs on logs. (P. (' F. ) 

2. One who allache.s the rigging to tn^K, in steam sknhling (8, F.) 

8yn.: rigger. 

Ring, n. .\ ««*ction of tanlwirk, usually 1 fofM long. (N. F ) 

Ring rot Decay in a log, which follows the annu.ai rings more or less cloHoly. 
(Gen.) 

Rise, n. The differeme in diameter, or taiMT. Ix'iweim twojiointM on a log. 
(Gen.) 

Rive, V. To split shingh's nr shakes from Isilt.s. (Gen.) 

River boss. 'I'he forcmafi in charge nf a log drive. (N. F.) 

River driver, t hie wlio works on a log ilrive. (Gen.) 

River hog. .See River rat 

River pig. See River rat. 

River rat A log driver wlio.se work is chiefly on the river; oontnisted with 
Laker. (N. K.) 

Syn.: river hog, river pig. 

Road donkey. See Roader. 

Road engine. See Roader. 

Roader, « A doiike>' engine moiint<Ml on a heavv shal, which is umni for 
longnli-stance hauling either on (Im* ground or on a .skid road. It is r<|iiipp(^ 
with three tirums — one for the pulling Ime, one for the haul bark, and one^ 
for loading. (P. G. F.) .sVc Vanhng donkey. 

8yn.: bull donkey, road clonkev. roa^l engine (P. ('. F ), Takoma f('al.), 
donkey. 

Road gang. That pfirtion of the crew of n logging canifi which <aitH logging 
roads and keeps them in repair. (N. F.) 

Road monkey. One whfw«* duty is to keep a higging road in profK‘r condifton. 
(N. W., L. 8 , P C. V.) 

8yn.: dolly, roller, stump roller, stump spool, upriglit roller, yarding 
iqK)ol. ' • 

Rond roller. A flanged roller placed upright at a bend in a skid road to 
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direct the cable. It is HometimeM uaed inntead of a bull block in yarding 
logB. (P. C. F.) 

Syn.: blue jay, chickadee (N. F.), Handman. 

Road scale. ITie scale of logs which is taken on the landing. (P. C. F.) 

Rocker, n. The top bunk on the forward pair of runners of a logging sled. 
It is fastened to the lower bunk by a kingpin. (N. W.) 

Rodeur. See Camp inspector. 

Roll, n. The crossbar of a logging sled into which the tongue is set. (N. W., 
L. S.) ^ 

Hyn.: roller. 

Roll a log, to. To HO attach a choker to a log tlmt the latter rolls sidewise 
when power is applied to a cable. (P. C. F.) 

Roll bark. Heinkx'k tanbark that has not Ijcen carefully dried and hence is 
of inferior quality. (N. F.) 

Roll-down man. See I'ailer-in. 

Roller, n. See Roll; Road roller. 

Rolling chain. See Loading chain. 

Rolling dam. A dam for raising the water in a shallow stream. It has no 
sluiceways, but a smooth top (»f timbt^r over which, under a suflicicnt head 
of water, logs may slide or roll. (Cen.) 

Roll logs, to. To turn over the logs on a landing so that the bark marks can 
Ije inspected by the .scaler. (E. C.) 

Roll the boom, to. To roll a lK)om of logs along the shore of a lake against 
which it is held by wind, by the itse of a cable o|HTated by a steamlwat or 
kedge. 'Fhe cable is attache<l to the outer Hi»lc of the lx>oin, hauled up, 

^ then attached again, thu.s pro|)etting the lKK)m by revolving it again.st 
the shore when it woidd be impossible to tow it. (N. W., L. S.) 

Roll up. See Hank up. 

Rollway, n. See Lan<ling, 

Rooster, n. See (looseneck. 

Rosser, n. 1. One who barks and smooths the ride of a log in order that it 
may slide more easily. (N. F.) 

Syn.: log fixer, rasser (P. C. F.), .scalfxjr, slipjxjr. (App.) 

2. One who |)eels pnlpwood and logs. (N. W.) 

3. See Barker. 

Rossing-mill, n. A plant at which bark is removed from puipw'ood by means 

• of machinery. (N. VV., E. C.) 

Rotten knot. A knot which is not as hard as the surrounding w'ood. (Gen.) 

Rough and tumble landing. See Landing. 

Round boom. A limlxjr boom usetl to impound logs during towing. (L. S.) 
See Bag boom. 

Roxmd knot. A knot that is oval or circular in form. (Gen.) 

Round timber. Timber which has not been bleti for cnide turi)entine. (S. F.) 

Round turn. A space at the head of a logging>sIed road, in which the sled 
may be turned round without unhitching the team. (N. F.) 

«Radder boom. See Fin boom. • 

Run, n. A narrow trail, cleared of brush and stumps, down which logs are 
pulled by a power skidder. (S. F.) 
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Run cutter* One who clears nsvrrow trails which radiate from a pulUxMi or 
from a head-«par tree, down which logs lure hanleti by a i>oa*er skiddor. 
(8. F.) 

Runner chain. A chain Iwund loosely around tlie forward end of the nin- 
nera of a logging slctl a.s a brake. (N W., L. S.) 

Ruimer dog, A curve<l iron atlacluHl to a runner of the hind sled of a log- 
ging sled, which hoULs the loadeil sled on stwp hills bv Uung forced into 
the bed of the road by any backward movement. (N. I*’.) 

Running slide. A slide on which logs run by gravity. (App ) 

Runway. See Gutter road. 

Rutter, n. A form of |)low for cutting ruts in a logging road for the runners 
of the sleds to run in. (N. W., L. S.) 

Sack the rear, to. To follow a drive and roll in logs which have lodged or 
grounded. (Gen.) 

Syn.: pick the rear, to; .swe(‘p the n'ar, to. (K. (’.) 

Sack the slide, to. T o return to a sli<lc logs which have jumt>od out. (Gen.) 
Saddle, n. The depression cut in a transverse skid in a skid road to guide 
the logs whieh pass over it. (1*. ('. F.) 

Saddlebag, v. As afiplicHl to a Ixiom. to catch on an olistniction and double 
around it. (Gon.) 

Sampson, n. 1. An apfiliance for loosening or starting logs by horseiHiwer. 
It usually consists of a .strong, heavy tinilK*r and a chain terminating in a 
heav>' swamp h<x)k. The tiinU'r is placed upright Ix^side the pie<s‘ to lie 
moved, the chain fastened around it, ami the hook ins- rted low down on 
the opposite side. Leverage is then applied by ii team lutelusl to the up|M*r 
end of the upright limlier. (N. F.) ^ 

Sampson a tree, to. To din'd the fall of a tns* by means of a lever and i)ole, 
(N. F.) 

Sandman. Sec Rfiad monkey. 

Sap stain. Discoloration of the .sapw<KMl (Gen.) 

Satchel stick. \ stick carried on the shoulder and used by a lurnlx^rjack to 
support his turkey. (.\pp.) 

Saw boss. Foreman of the felling and log-making crews. (S. K.) 

Syn.: captain f,S. F.), bull burkcr, head bucker. (P. C. F.) 

Saw fitter. See Filer. 

Saw kerf. The width of nit rmulc by a saw. (Gen.) 

Saw timber. I»g« suitable in size and length for tlic pnxiuction of mer- 
chantable lumber 
Sawyer, n. See Faller. 

Scale, r. To measure the volume of logs. (Gon.) 

Syn.: cull. (E. C.) 

Scale book. A book es})eeinlly tlesigiuMl for recording the cont«»t« of scaled 
logs. (Gen.) 

Scaler, n. One who determine* the volume of logs. (Ocn.) 

Syn.: culler. (E, C.) 

Scalper, n. See Rosser. * ^ 

Sdioodic chain bind. A meihnti of binding logs to the hunk of a dray. Two 
farms are in use, namely, tlie single srhoodic and tlie double schofidic. 
(N. W.) 
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Scoati n. See Dray. 

Score, V. In hewing timixir, to mark with lines or wth ax hacks the limits of 
the cut, l)oth as to width and depth. (Ceu.) 

Scotch, n. Sec Gooseneck. 

Scratch grade. A logging railroad grade on which only light work has been 
done. (P. C. F., 8. F.) 

Seam. See Check. 

Season check. See Check. 

Second fallen^ The Hulx)rdinate in a crew of two fallers. (P. C. F.) See 
Head fuller. 

Syn.: fuller, helper. (N. F.) 

Second loader. See Head loader. 

Section, n. A portion of a log raft, separated by swifters, usually containing 
two tiers of logs. (P. C. F.) 

Self-loading dam. See Rafter dam. 

Self-loading akidder. See Bummer. 

Sender. See Ground loader. 

Send-up man. See Ground loader. 

Send up, to. In loading, to raise logs ui) skids with cant hooks, or by steam 
or horse power. (Gen.) 

Set back. See Pokelogan. 

Set gauge. A tool u.sed by a cross-cut saw Filej to regulate the amount of 
set given to each tooth. (Gen.) 

8yn.: spider. 

Setting, n. The tom|>orary station of a jiortable sauTnill, a yarding engine, 
• or other machine used in logging. (Gen.) 

8yn.: set-up. 

Set-up, n. Sec Setting. 

Shackle. See Yoke. 

Shake, n. 1. A fonn of shingle split frtmi a Imlt of wood and to cover 
both the roofs and sides of buildings. Those made of .sugar i)ine are 32 
inches long, fi inches wide, and of an inch thick on the thin edge. 

8yn.: hand-made shingle, roof l)onrd. (App.) 

2. A crack in timlwr, due to frost or wind. (Gen.) 

8yn.: wind.shake. 

Shake roof. »SVf Split roof. 

8hanty boat. See Wanigjin. 

Shanty boss. 1 . ( ’amp foreman. 

2. See Chore boy. 

Shanty man. See Lumberjack. 

Sheer boom. A lxK>in so secured that it guides floating logs in the desired 
direction. (N. F.) 

Kyn.: fender l)oom, glancing boom. 

Sheer skid. See Fender skid. 

Shim, n. Blocking placed under croastiee to level up the track; also used to 
• keep the track from sinking into the mud. (Gen.) 

Shim up, to, I*. To place shima under a railroad track. (Gen.) 
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Shingle bolt, A short s|)lit section of a log fnan which ahiugleK luv tnanu* 
foctured- (Gen. I Nrc lk»lt. 

Shoot A jam, to. 'Fo UnKseii a log jam with dynamite. (Gen.) 

Shore hold. The attachmcui of the hawKT of a nifi of lojps to an object on 
the shore. (N. W., L. S.) 

Short road. Sec Cio-ljack roatl. 

Shot-gun, «. See Gun. 

Shot boles. Holes made in \vo<k 1 by l>oring inst'cts. (.\pp.) 

Show, ti. See Ghaiice. 

Side, It. The crew of nuai, including f!dler>, biickcrs, rigging jnen, lomlers, 
and all otliers working witli a \arding donkey W Ikui a roadcr or swing 
donkey takes logs from the yarding donkey tin* men o|)i’ralmg them are 
included in the side. (1*. C. 1 . 1 

Side boss. The fon'man of a '• .*-ido.' d’ (’. T.) 

Side jam. A jam which has foriiual on one side of a stream, umuiiHv where 
the logs are forcial (o the .■'horc af a la-nd by the current, or when* the 
water i.s shallow or then* arc partially Mibmcrged nuk.s (N. F.) 

Side line logs, to. 1. To throw the hauling cable around a slump, out of the 
direct line of pull, in order to i hange the <hn*<‘tion of travel of the log and 
thus avoid some ob.st ruction m its path. (Gen.i 
Syn.: siwush. (IV (V I'.) 

2. To dniw logs up to the m.iin hauling cable. (S, !•',) 

Side-line man. (hie who earrie*. the side lyjes from tin* mam (‘able of h |»uI1- 
boat and attaehcis them to the logs that an* to U* .'okiddel, (S. 1*'.) 

Side mark. See Hark mark. 

Side pier. See Pier dam. # 

Side pole. See Sway bar. 

Side winder. A tree* knocked down unex|K‘et<*<lly by the falling of another. 
(Gen.) 

Signal man. Gm* who iran'>^iiiit.‘. order.- from the foreman of a yarding crew 
to the engineer of tin* yarding donkev 
Syn.: lookout, signal punk, whistle punk. 

Signal punk. See Signal man. 

Single cord. A pile of wood, H fex*! long. 4 f(*et high, and 2 fe<'l wide. 
f(’. H. F.) 

Single coupler. Singh* coupling gnil>s joined by a short chain or erdrle, uaerl 
for fiLst<*ning log** together (App I » 

Syn.: tail grab. 

Single out, to. To float logs, usually evpreNs, one at a time, from the wtKida 
to the float road (S. K.) 

Sinker, n. See Deadhead. 

Sinker boat. See ('atamaran 

Siwash. See Side line logs, to; .laekpot. 

^eleton log car. .\ ear liaving a skeleton frame. (Gen.) 

Syn.: <x)nneete<l truck, (P. (*. F.l 

r. 1. To draw loga fn)m the atumf to the akidway, landing or mill. 

(Gen.) 
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8yn,: snake, twitch, yard. (N. W.) 

2. As applied to a road, to reinforce by placing logs or poles across it. 

Skid, n. A log or pole, commonly used in pairs, uix)n which logs are han* 
died or piled (Gen.); or the log or pole laid transversely in a skid road. 
(P. C. F.) 

Skidder, n. 1. One who skids logs. (Gen.) 

2. A .steam or electrically driven device operating on or near a railroad 
track, whi(^h skids logs by means of a cable. Three general systems are in 
use; the cjble-way or overhead system, the chief distinguishing feature 
of which is a cable suspemded iKitwecn a head-spar tree and a tail tree, on 
which travels a trolley from which cable.s run that wholly or partially ele- 
vate the log alxjve the ground; the slack -rojx} system, a ground system in 
which the skidding cable is returned to the logs by a smaller cable called 
a haul back; the snaking system, a ground system in which the skidding 
line is pulled out by an animal. (Gen.) 

Hyn.: steam skidder. 

3. The foreman of a crew which constructs skid roads. (P. C. F.) 

4. iS’cc nuinmer. 

Skidding chain. A heavy chain u.scd in skidding logs. (Gen.) 

Skidding hooks. Hee Skidding tongs. 

Skidding sled. See Dray. 

Skidding tongs. 1. A pair of hooks attached by links to a ring and used for 
skidding logs. (Gen.) 

Hyn.: dogs, graUs, grapples, grips, head gralxs, skidding hooka 

2. Tongs used in skidding logs. (Gen.) 

Skidding trail. See Gutter road. 

Skid grease. See (diute grease. 

Skid greaser. See Grea.ser. 

Skid-off, n. A launching way for lumlx'r rafts. (H. F.) 

Skid road. 1. .\ road or trail leading from the stump to the skidw'ay or 
landing. (Gen.) 

Hyn.: travois road, (N. F.) 

2. A n)ad over which logs are dragged, having heavy transverse 8kid.s 
partially sunk in the ground, u.sually at intei^'al.s of alH)ut 5 ft'ct. (P. C^ F.) 

Skid up, to. 1. To level or reinforce a logging road by the u.se of skids. 
(GtMl.) 

** 2. To colltM't logs and pile them on a skid way. fGen.) 

Skid way, n. Two skills laid parallel at right angle.s to a road, usually raised 
alx>vo the ground at the end neare.st the road. Logs are u.sually piled 
ujK)n a skidway as they arc brought from the stump for loading upon 
sloils, wagons or cars. (Gen.) 

Hyn.: yard. (N. W.) 

SkidWay, to break a. To roll piled logs off a skidway. (Gen.) 

Skip the grabs, to. To release the .skidding gratis from the log by means of a 
grab skipper. (App.) 

OUpper, n. LA sledge hammer with pointed ends which is used to pry 
skidding tongs loose from logs. (App.) St€ Grab skipper. 
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supper road* A skid road on which an* phoxn! acroHii tiko road, 
tlie angle between skids being about (K) dognv.t; or a road on wliicli {X>lc8 
are plac^ transversely at inter\als of from 4 to 0 feet. (App.) 

Sky hooker. See Top loader. 

SkylinOf n. The cable susjkonded lH*twtH*n the head-^iwir trt'C and the tail 
tree in cableway logging, on which the (mlley (ravels. (P. C. F.) 

Syn.; aerial line, m.ain line, standing line, track cal>le. 

Skyline logging. Digging wnth a cableway skidder. (P. ('. F.) 

Slab tie. The third lie made fnmi a stick of timU*r t<M» sina,U to make four 
ties and too largi* to make two ties. (S. F.) 

Slack puller. 1. A jxiwer-ojierattHl devia* on an overhead stejun skidder 
which pulls slac’k out of the skidding line when the tmlley ha.s liccn run out 
to the desired jKiint in the run. (( leii.) 

2. One who pulls .slack on the skidding line of an overhead steam skidder. 
(S. F.) 

Slack-rope system. .\ system of ikiwit logging in which the main nkidditig 
cable is retunied from the machine («i (he logs hy means of a smaller cable 
known its the “ haul back ” or me,s.senger. ((Jen.) 

Slack water. 1. In river driving, the lemiMirarv slackening of the current 
camsed by the formation of a jam. ((Jen.) 

2. Low water or de;ul water. ( \. \V.) 

Slant dam. Sec Rafter dam. 

Slash, u. 1. 'Phe debris left after logging, wind or fin*. ((Jen.) 

Syn.: .Mla.«hing. 

2. Forest land which litts Ikhti loggial off and msm which the Uml>i« and 
tops remain, or which is in ih'bris as the n^sult of fire or wind. (Gca.) 

Slash boards. See Splash Isiards. 

Slashing, n. See Sla>li. 

Sled tender. 1 One who as.sis(s in loading and unloading logs or skidding 
with a dray. (N. F.) 

Syn.: chainer (L. S.i, chain (cmlcr, cIiumt, frogger. 

Sleigh. See Digging sled 

Slide, n. \ tmugli built of log?< or (iml.icr, useil to trarisiKirl logs down a 
slofie. (Gen.) 

Syn.: chute, dr>’ slide, slip. 

Slide tender. One who ki'ojw a slide in n’pair. (Gen.) 

Slip, «. Sec Slide. 

Slip grab. A fiear-shafsal link attnchisl liy a swivel to a skidding cvener or 
whiffletrec, through which (he .Hkalding chain is pa>ise<I. The chain nins 
freely when the slip gndi is held sideways, but catclics when the grab is 
.straight. (N. F.) 

Syn.: grab link. 

sup See Ponil man. 

supper, n. Sec Ro-sHtT. 

sup akids. Sec CJlisse skids. 

SUp-tongue cart A s])eeijil form of logging whocis used for transporting kt^i. 
(8. F., P. C. F.) Sec Logging wheels. 
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Sloop, 71. 1. A single pair of long sled runners, equipped with a tongue and 
bunks on which short logs are loaded. Used chiefly in fanning communiticH. 
(N. W.) 

2. See Bob. 

Sloop logs, to. To haul logs down steep slojxjs on a dray or sloop equipped 
with a tongue. (N. F.) 

Slough pig. Usually a second-rate river driver who is assigned to picking 
Jogs out of .slouglis in atlvancc of the rear. (N, F.) 

Sluice, V. 1. ^Scc Flume. 

2. To float logs through the sluiceway of a splash dam. (N. F.) 

3. Sec Splash. 

4. See Hand sluice. 

Sluice, n. See Fluim^. 

Sluice gate. The gate closing a sluiceway in a spla-sh dam. (Oen.) 

Sluiceway, n. The o|H*ning in a splash darn through which logs piiss. (Gen.) 
Snag, 71. 1. A standing tree stein from which the crown has Ijcen broken. 

(Gen.) See Ham pike. 

Syn.: stub. 

2. A sunken log or a submerged stump. (Gen.) 

Snake, y. See Skid. 

Snaking system. A system of fs^wer logging in which the main cable is re- 
lumed to the woods by an animal. (Gen.) 

Snaking trail. See Gutter road. 

Snatch team. See 'i'ow team. 

Snib, V. In river driving, to be curried away pur|X)sely, but ostensibly by 
♦accident, on the first jK^rfion of a jmn that mov(*s; to ride away from work 
under guise of Iwing accidentally carrie«l off. (N. \V., L. S.) 

Snipe, c. See Naso, 

Sniper, n. One who nase.s logs In'fore they are .skid(lc<l. (Gen.) 

Snow a road, to. To cover bare s|>ots in a l«)gging road with snow, to facili- 
tate the fiassngn of sle<ls. (N. F.) 

Snow slide. A teiiqKirarv .slide on a steep slope, made by dragging a large* 
lug through deep snow whieh is .soft or thawing; when frozen solidly, it 
may 1 x 3 used to slide logs to a jwint where tliev can 1x3 mached by .sleds. 
(N.^W.) 

Snub, V. To check, usually by mcun.H of a snub line, the 8jx3Cii of logging 
• sleds or logs on stivp .slofx*s, or of a log raft. ffJen,) 

Snubber, «. A device <’on.sisting of a drum or drumM, controlletl by |K)HT3rful 
hand or |>ower brake.s, or lx>th, which is u.se<l in lowering logs or log ears on 
steej) gnidea, by inean.s of a cable. (1*. ('. F.) 

Snub line. 1 . A rope or eal)le attaehfxi to t he rear bunk of a logging sled used 
to control the sfx>cd on stwp gradea. (X. W.) 

X. A wire rofX 3 used with a donkey for .snubbing logs, or log cars. 
(P. C. F.) 

Snub yoke. The wheelers in an ox team. (App., S. F.) See Butt team; 
•Wheelers, • 

Softwood, 0 . As applied to trees and logs, needle-leafed, coniferous. (Gen.) 
Sohwood, n. A coniferous tree. (Gen.) 
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Solid jam. 1. In river driving, a jam fonnwi aolidly and cxUaiding from 
bank to bank of a stream. (N. F.) 

2. A drive is said to l>e • in a w>Iid jjun " when the sitvain is full of logs 
from the jwint to wliicli the rear is eleantl to tlie niiil, sorting jat'k or sUirage 
boom. (N. F.) 

Sorting boom. A strong Uwin ustnl to guide logs into the wirting jack, to 
both sides of which it i.s usu:dly Jittachtnl. (Gen.) 

Sorting gap. Ste Sorting jaek. 

Sorting jack. A raft, sts'iirtHl in a strt^um, tlmiugh .in o|HMhug in winch logs 
pass to lx‘ sorted by their marks and diverted into jn^ekeV Immums or the 
downstream channel. (Gen.) 

Syn.: .sorting gap. 

Sound knot. A knot which i.< .solid .n-ro.ss its faee, jis hard tw the surrounding 
W'ood, and so fixed that it will retnin its phuv m tia* pieee. (Gen.) 

Spanish windlass. A deviee f»»r moving heavy ohjeet.s m it>gKmg. It con- 
sists of a rojx^ or chain, within a turn of which a lever is in.s«*rt«sl and ix)wer 
gaincil by twisting. (N. F.) 

Syn.: twister. 

Spar tree. See Hea<l-spar tret*. 

Spider. See Sn gauge. 

Spiked skid. A skid in which .spikes are in-serttsi in ortler to keep logs from 
sliding back when Ixing lo;ule«l or pjletl. (Gen.' 

Spike knot. knot sawed in a lengfhwiM* direction. (Gen.) 

Syn.: horn knot, inule-<‘ar k?a»l, sla.^h knot. (I\ ('. V.) 

Spike peddler. One who delivers hpikes to .-ipikers in a railroatl trnt'k-laying 
crew. (S. F.) § 

Splash, V. io drive logs by rt'kiuring a he.id of water confineil by a splash 
chim. (Gen.) 

Hyri.: Motsl, sluice. 

Splash boards. 1, lioards plnetsl tem|s»rnrily on lop of a rolling dam to 
heighten the dam, and tliiis to inrre.iM* the he.id of water available for river 
driving. (N. F.) 

Hyn.: sia‘<h Isiards. (N. W.) 

2. false gate plaetnl on the upstream si<Je of a lift gate as an aid in 
raising the lat ter. ( X ^ W ) 

Splash dam. A dam built to .‘^tore a hea<l of water for driving loga. (Gen.) 

Syn.: cut-away dam (1C. G. >, fl«H>d «lam. (Gen.) ^ 

Splicer, n. One who splices cables on ;i logging ojK*ration. (]\ C. F.) 

Split roof. .\ roof of a logging <;unp or barn rniulc l)y laying striiis split 
from stmight-gniined timlK-r. I'be strips run fnan the ridge jxilt* to tin* 
cavea, and Imyik the jointx with other strips, as in .i shingle rrxif. (N, F.) 

Spool donkey. \ donkey engine e^iuipixsl with a sjkioI or fujistan, instead of 
a dnini. (P. ('• F.) » 

8vn.: dolbeer (Cal ), g> j>sy yarder, donkey. 

Spool tender. I. One who guides the cable on a ajiool donkey. (P. C. F.) 

2. One who o|>cratcs the loading dnpn on a donkey. (I*. C, F.) , 

Spot, r. 1. Blaw*. 

2. To place logging cars at a kauling jjoint or Ofiixieite a landing. (S? F., 
P. C. F.) 
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Spotting line. A cable by which a log loader or power skidder moves itself 
for Hhort distances; also a line used to pull empty log cars into position for 
loading. (S. F., P. C. F.) 

Sprag. See Gooseneck. 

Spreader} n. 1. A stout stick which holds apart the free ends of two chains 
which are attached to a large ring. The term is often applied to the en- 
tire rig. 1'he si)readcr is used in skidding on rough lx>ttom or on steep 
grades in place of a doubletree. (Gen.) 

Hyn.: equalizer, stretcher. 

2. A piece? of steed rail used to separate the loading hooks in loading with 
a gin pole. (P. C. F.) 

Spring board. A short Iwaril, .shoil at one end with an iron calk, which is 
inserted in a notch cut in a tree, on which tlie fuller .stand.s while felling 
the tree. (P. C’. F.) See Bucking I3oard. 

Syn.: chopping Imrd. 

Spring pole. I. A s|)ringy |)olo attached to the toriguc of a logging sled 
and passing over the roll and under the Ixyim, for holding the weight of 
tlie tongue off the horses’ necks. (N. F.) 

2. A device for steadying a cross-cut saw, so that one man can use it 
instead of two. (P. C. F.) 

Sprinkler, n. A large wiXMlen tank from which water is sprinkled over 
logging roads during freezing weather in order to i(!c the .surface. (N. W., 
L. 8 .) 

Hyn. : ice l)ox, tank, water l)ox. 

Sprinkler sleds. 1'ho sleds u|s)n which the sprinkler is mounte<l. They 
consist of two sleds who-se runners turn up at each end, fa.stencd together 
by criKss chains, and each having a f)ole, in order that the sprinkler may 
hauled in either <lirection without turning around. (N. F.) 

Spud, n. 1. A tool for removing bark. (Gen.) 

Syn.: barking iron. 

2. See Htump spud. 

Spudder, n. See Barker. 

Spur, n. A branch logging railroad. (Gen.) 

Stag, c. To cut off trousers at the knee, or boots at the ankle. (N. F., 
P. C. F.) 

Stamping hammer. See Marking hammer. 

Stan^d, n. <See Market. 

Standard knot. 1. A knot that is .sound and not over 1| inches in diameter. 

(S. F.) 

Syn.: tight knot, (P. C. F.) 

2. In htmlwoo<i.s and cypress, a knot that is not more than 1 } inches in 
diameter. 

Stand|rd lengths. Lengths into which rough lumlx^r is cut for general use. 
The standard lengths in southern yellow pine are multiples of 2 feet, from 
4 io 24 feet inclusive. In surfacwl protlucts, s\ich tis fkwring, ceiling, drop 
siding, and like material, the .staqdanl lengtlw range in multiples of I foot, 
?rom 4 to 20 feet ineUisive. Hardwood standard lengths nm from 4 to 
Itt feet inclusive. In the fjroviiice of Quelan;, Cc ' . » • « 

are 12 (ukd 13 biet. 
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Standing line. See Skyline. 

Start, n. A pin or pins fastened to the runners of a dray and holding in place 
the upper removable bar or bunk. (X. \V.) 

Starting bar. Hee Gee throw. 

Stay boom. A boom fastened to a main Ixioni smd attached ufistreain to 
the shore to give added strength to the main Ikhuu. (Cen.) 

Steam bucking saw. A i^rtablc steani-driven saw iLsed for bucking logs at 
the lauding. (Cal.) 

Syn.: drag saw. 

Steam dago. A iww-crHlriven log bucking device. (P. C. F.) 

Steam hauler. A geared stemn tractor usimI ti» haul loaded logging s1«hJs over 
an iced road. It is equipianl with a spikwl metal Ih‘U which runs over 
sprocket wheels replacing the ilriving whiads, ami is gui»le<l by a sled, turutMi 
by a steering w'heel, iqsin which the front eml rests. (N. 1'.) 

Steam jammer. Sve Steam loader. 

Steam loader. A machine ojicratetl by steiun and used for loading logs u|Km 
cars. (Gen.) 

Syn.: loader, steam jammer. 

Steam skidder. Xce Skidder. 

Steel crew. The crew which lavs and taki*s up railroad track. (Gen.) 

Stem winder. Xcc (’ork.s< rew. 

Still water. That part of a stream having such slight fall that no current 
is apparent. Ant.: quickwater. (Gen.) 

Syn.: dead water. 

Stock, n. The handle of .a cant hook or (wivey. (Apf).) 

Stock logs, to. To deliver logs from stump U) mill or railroad. (S. F.) 

Stog, V. See CUiink. * 

Storage boom. A strong iMsim use<J to hold logs in sbirage at a sawmill. 
(Gen.) 

Syn.: holding l)Oom, rccei\Hng Ikkuh. 

Stow logs, to. In rafting, to phu'e logs togi'ther and parallel witliin lioom 
sticks which mark the out.side of the raft ,s(‘cfion. (P. ('. F.) 

Straight line. The direct attachment of a pulling cable fnim a donkey engine 
to a log without the ase of block and tackle, (P. ('. F.) 

Straw boss, n. A subforeman in a logging camp. (N. W., L. S.) 

Syn.: head push. 

Stray. 1. A marked log passing through the sorting gap of a Ixwm company 
and about the disinxition of which there have ts-en no instructions givenT 
(L. S.) 

2. A log which has passed the mill where it slinuld have lx*en taken from 
the water. (N. F., E. C.) 

3. See Prise log. 

Straw line. In {x^wer .skidding, a small aible which is used in changin|( the 
skidding lines from one nm to another. (!'. ('. F.) 

Syn.: grass line. 

Stream jam. See C'entcr jam. 

Stretcher. See Spreader. 

Stringer road. 1. See Fore*and-<ift mad 
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2. A tram rood with sawed wooden rails, used for hauling loga. (App.) 

Strip, t;. To mark off strips for tie hackers. (R. M. F.) 

Strip, n. An area of timber designated to be cut by a tie hacker. (R. M. F.) 

Strip road. In a crosstie operation, a road cut out by the tie hacker on a 
given strip ho that the haulers can reach the ties. (R. M. F.) 

Stub. See Snug. 

Stull, n. A tirnlHjr used in a mine to 8up|)ort the sides and roofs of the pass- 
agOH. f(jen.) See Mine prop; Prop. 

Stumpage, n. Tlic value of tiiiilx;r jus it .stands uncut in the woods; or, in 
a getjeral sf nse, the standing tiinlxT itself. (Cen.) 

Stump roller. See Roa<l roller. 

Stump spool. See Road roller. 

Stump spud. A tool with n crowbar point on one end and a .small s|K)on-like 
Hhovel on the other end, UHcd in digging holes under stumps, preparatory 
to pla(;ing a bla.sting charge. (P. C. F.) 

Syn.: spud. 

Sulky. See Logging wheels. 

Swamp, V. I’o clear the ground of underbrush, fallen trees, and other ob- 
structions prepanitory to constructing a logging road, oiHUiing out a gutter 
road, skidding with animals, or yarding with a donkey engine. (Cien.) 

Swamper, n. 1. One who swamps. (( Jen.) 

Syn.: beaver, busher, gutterman. (N. F.) 

2. One who wjilks Ixjhind a horse truck loaded with logs and applies the 
brake. (Cal.) 

3. See Oopher. 

^ 4. See Chore l)oy. 

Swamp hook, A large, .single h(K)k on the end of a chain, used in handling 
logs, in .skidding and in loading with a crosshaul. (Ccn.) 

Hyn.: jam luKik. (N. VV.) 

Sway bar. 1. A strong bjir or polo, two of which couple juul hold in jxjsition 
the front and rejir bunks of .a logging sled. 'I'hcv an> provided with a 
knuckle joint wliich (jcnnits the bunks to Iw jackknifed when the sleds are 
traveling empty. (N. F.) 

Syn.: side j)ole. 

2. The bar u.s(»d to couple together two logging cars. (Gen.) 

Sweep, a. The rnitural crcK>k in a log. (Gen.) 

Sweeps, n. 'IW-s overhanging a stream which imi)edc log driv'ing. (E. C.) 

^iweep the rear, to. See Sack the rear, to. 

Swell butted. .Vs applied to a tnx*, gre.atly enlarged at the ba.se. (Gen.) 

Syn.: IsUtle butted, churn butted. 

Swifter, n. 1. Ix)gs which are phus'd across the end of a raft section in onlcr 
to pnn’cnt the logs in the nift from having tts) much play. fP, C’. F.) 

.\ ro|>«* or cable plaml amiss the end of the first tier of each raft 
section in order to hold the IxMiin sticks in ixisition. Sunfters are un- 
necessary where there are iwmianent liooms to hold the raft sticks in place. 
/P. C. F.) 

Syn.: cinch line. 

Sedng, c. See Gun. 
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Swing dingle. A single sled with wood-^hod runners and a tong\ic with 
lateral play, used in hauling logs down steep sloi>e.s on bare ground. (N. V.) 

Syn.: loose-tongued sloop. 

Swing donkey. A donkey engine stationed l>etween the yarding engine luid 
the road engine or railroad. (P. C. F.) 

Swing team. In a logging team of six, the pair l)etwtren tlie leaders and the 
butt team. (Gen.) 

Swing yoke. In an ox team of three or mon* yokes, the pairs U'fww'n tlte 
leaders and the wheelers. (App., .S. F.) See iSwing team. 

Tag See Cross chain. 

Tag line. In yarding witl» a donkey engine, an extra eable usi‘d h»r vari<»us 
purposes. It may serve jus an extension to the main ejjljle in ordrr lu naeh 
logs beyond the range of the pulling line; also il ni.ay lx* us<*d (o jituieh a 
block to a log or serve .some similar punanx*. (1*. C. 1*.) 

Tail A brake con.sisting of a heavy chain iMuind around the tniiling 

end of logs, used to check the sihhmI <»f shsls on stivp slojH's. (N. \V.) 

Tail'down, to. 'Po roll logs on a skidway to a |»oint on lh«* .skids when* they 
can l)e easily reached by the loading cn?w. (N. F.) 

Syn.: tail-in. (S. F.) 

Tail end. See Hear. 

Tailer-in, n. One who tails down for a loading crew’. (S. F.) 

Syn.: rolRlowm man. (S. 1'.) 

TaU grab. See Single coupler. 

Tail hold. 1. A meiuis of obtaining incrcjused })ower in rno-.ing a log by 
tackle. The cable is passed through a l)loek attache<l t4> the log and the 
end fastened to ji stationary obps’t. .'mj that hauling on the otlier end gives* 
twice the pow'cr which would U* attaiiuxl by dinst att.-ichment of the 
edible to the log. (P. C. F.) 

2. The attacliment of the rear end of a donkey sled, usualiv to a tmo 
or stump. (P. C. F.) 

Tail hook. See I>)g. 

Tail-in, to. .Sec Tail-dowm, to. 

Tail tree. In ytower skid<ling, a tree at the end of a nm U> which tlie tackle 
is fastened. (S. F., P. C. F.) 

Takoma. .See Reader. 

Tally board. A thin, smofjth lM)ard used by a scaler to record the riumlier 
or volume of lojjpt. (Gen.) 

Tally man. One w^ho reconls or tallies the ineasim*inent,M of logs as they 
are called by the scaler. (N. I’’.) 

Tank, n. See Sprinkler. 

Tank conductor. One w’ho has charge of the cr<*w wlii(‘li ofsTaUs a sprinkler 
or tank, and who regulates the flow of water, in icing logging n«ul.s. (N. F ) 

Tank heater. A shectHron cylinder extendmg through a tank or spnnkjer, 
in which a fire is kept prevent the water in the Umk fnmi fnx'zing while 
icing logging roads in extremely eold wa‘ather. F.) 

Tanking. The act of hauling water in a lank, a logging roa<l. (X. F,), 

Tap Une. A chartered logging railroad which shares with the trunk line rail- 
roads in a division of the througli luml»er rate to market, on profluets orijf- 
inating at the plant of t^he owoers of the logging railroad. (S. F.) 
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Team boas. One who has charge of the skidding teams in a logging operation. 
(S. F.) 

Syn.: captain. 

Tee, n. A strip of iron alx)ut 6 inches long with a hole in the center, to which 
a short chain is attached; it Ls passed through a hole in a gate plank, turned 
crosswise^, and so used to hold the plank when tripi)ed in a splash dam* 
(N. W.) 

Hyn.: toggle. (R. M. F.) 

Thousand l(^s. *S’e6 (.‘orkscrew. 

Three-block hold. See Block hold. 

Throw, v. See Wedge a tree, to. 

Throw line. ^S’ee 'I'rif) line. 

Throw out. See Frog. 

Tide, n. A freshet. In the Appalachian region logs are rolled into a stream 
and a “ tide ” awaited to carry them to the lK)oin. (App.) 

Tie chopper. See Tie hacker. 

Tie cutter. See 'I'ie hacker. 

Tie hack. .See 'I'ic hacker. 

Tie maker. See Tic haerker. 

Tier, n. In rafting, the group of parallel logs which arc stowed in each raft 
section. (P. (\ F.) 

Tight knot. .Sec Standard knot. 

Timber, n. 1. A term which may have any of the h>llowing meanings: 
w<M)d suitable for building hou.ses and ships, and for use in carix*ntry and 
joinery; trrns cut down and squared or capable of Ix'ing squared or cut into 

’ Ix^ains, raft<‘rs, lM)ards, etc.; growirjg trees suital)l(' for constructive pur- 
|xxses; tnH\s generally; wo<xls or a siiigk> piece of wood, whetluT suitable 
for u.se or already in eon.struetion; the Ixxly, stem, or trunk of a tree. 
The tm^aning to lx; given to the term de|xmds uix)n the conneetion in 
which it is used and .sometimes u|)on the o<Tupation of the person wlio u.ses 
the term. (Supreme (’ourt of (leorgia, r>2 Southeastern Rei)nrter, .T24.) 

2. A term which Ims u re.stricted meaning de{x'nding on the connection 
in which it is employed. It may refer to stiinding trees or stems, or trunks 
of trees cut ami .shajxxl for u.se in the erection of buildings or other struc- 
tures and not manufactured into lumlx'r, within the ordinary meaning of 
“ lumlxT.” It d(H‘s not ordinarily refer to the articles nnuiufaetured 
then^from, sueh as shingles, lath, fence rails, railroad ties, etc. (Supreme 
Court of North (’nrolina, H2 Southciustem, 1036.) 

Timber beast. See LumlxTjuek. 

Timber carrier. See Lug hooks. 

Timber compass. Sec Clun. 

Timber contract. Sec 'ritnl)er right. 

TiAiber grapple. Sec Lug h(x>ks. 

Timber plugger. One who surreptitiously plugs knot holes and bad knota, 
es|H?cially on spar timlx'r. (S. F.) 

Timber right. .A. term u.'XhI to denote the purchase of standing timber, with- 

^ out the arqui.sition of title to the land (Cicn.) 

Syn.: timl)er contract. 
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Timber wheels. See Logging whet'ls. 

Toe piling. Shari)cned or limliers which im* <lrivcn next (he uiv 
6trc^ fao, of the modailU of a dan. to pn-vent water fro,,, under 

the foimdatious. (Gen.) 

Syn : too .spiling. 

Toe ring. The heavy ring or ft>rruIo on the end of u cjint luxik. It luw a 
hp on tlie lower edge- to imwent slipping when a log is grasiHal. (Gen.) 
Toe spiling. Sec 'Poo piling. 

Toggle, n. See I'w. 

Toggle chain. 1. \ short chain with a ring at one eml .ami a toggle lunik and a 
ring at the other, fitslencd to the sway har or hunk .if a logging sl.al -md us^sl 
to regulate the length of a binding chain. (N. IV) 

8yn.: bunk chain. 

2. See Boom chain. 

Toggle hook. .\ grab hook with a long shank, us<‘d on a toggle chain, (N. F.) 
Tombstone, n. A .slab torn from the l>olc. which ailhcn*s to llic stump when 
a tree* Is felled. (S. F.) 

Tommy Moore. See Bull block. 

Tong, V. To handle logs with skidding l.uigs. (N F ) 

Tong hooker. 1. One who places the skidding tongs <»r chokers on logs whieh 
are lieing skiddial by }K)wer or hauled on liigh-wlua'led carl-s, (S, 1'.) 

2. Sec Grourul loader, 

Tong puller. Sec Ground loader. 

Tong unhooker. One stationed near the |>ower skidder u;,o rclf*aH<*s the 
.skidding tongs or removes the cbokiTs from logs which liavc Ihhmi ilrawn 
alongside the railro.ad. ("S. F. ) # 

Top bind chains. See dVip cliains. 

Top chains, ('bains u.scd to secure the ujipcr tiers <if a load of logs after the 
capacity of tlic regular binding chains has Imsmi (illcl fOcn.) 

Syn.; toji bind cliains. (S. F. ) 

Top load. .\ loafi of logs piled more than <inc tier high, as .iistinguishefl 
from a liunk load. (Gen.) 

Top loader. That memlKT of a lojiding .r.-w who slamls on the top of a load 
and plaeea logs a.s they are .sent up. (Gen ) 

Syn.: .sky hooker. (N.* F.) 

Top-lop, r. See I»p. 

Tote, f’. T o haul supjilies to a logging camt». (N. F, ) 

Tote road. A road usial for hauling supplies to .a logging camp. (N. F.) 

Syn.: fly road, hay road. 

Tote sled. See ,Ium|)er. 

Tow team. An extra team stationed .at an iiuline in .a logging roml to oKfuiftt 
the regular teams in iv.seen<ling with loaded sleds. (S. F.) 

Syn.: snatch team. 

Traction, n. An oil burning or a gasoline traction engine iiset) in hauling 
log trucks, ((’al.) 

Trail, V. See Jigger. 

Trail, n. 1. iSVe Turn. ^ 

2. Tlie path traveletl.by a team when trailing logn in o chute. (R. M. F.) 
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Trail chute. See TraiJing elide. 

Trail dogs. See Grapples. 

Trailers, n. Several logging sleds hitched one behind another and pulled by 
frotn 4 to H horses driven by one man, thus saving teamster’s wages; also 
applic<i to sleds or wagons drawn by a steam or gasoline log hauler. (N. F., 
E. C.) 

Trailing slide. A slide on which the grade is so low that animals are required 
to move the logs. (App.) 

Hyn.: tnyl chute. (It. M. F.) 

Trail slide. An earth skidding trail, reinforced on the lower side by n fender 
.skid. (App.) 

Train, ri. See "rurn. 

Tram, n. See Tramway. 

Tramway, a. .V light or temporary railroad for the trarj.si)ortation of logs 
often with wooden rails and o|K>rated by horse ixjwer. ((ien.) 

iSyn.; tram. 

Trap boom. See ( 'atch l)Oom. 

Travois, «. See Go-<levil. 

Travoia road. See Skid road. 

Trip, e. See We(Ige a tree, to. 

Trip, n. Sec 'Purn. 

Trip a dam, to. 'Po remove the planks wliich clo.se a .spla.sh dam. (N F.) 

Trip line. 1. A light roi>e attached to a dog hook, u.sed to free the latter 
when employed in breaking a jam, a skidway or a load. (S. F.) 

Syn.: throw line. 

* 2. See Haul back. 

Tripsill, n. A tiinls’r placed across the lK>ttom of the slihcow.ay in a splash 
dam, against which rest the jdanks by which the dam is chwed. (Gen.) 

Trolley, n. A traveling block u.sed on a skyline in steam skidding. (S. F., 
V. (’. F.) 

Syn.: bicycle, carriage (S. P. C. F.), buggy, ((’al.) 

Trough roof. A roof on a logging canip or barn, made of small logs split 
lengthwise, hollowed into troughs and laitl frorn ridge |>ole to eaves. The 
joints of the lower tier are cover<‘d by inverted (roughs. (N. F.) 

Truck, a. 1. .\ heavy w.agon u.se«l t<» haul logs, either with animal or |)OW'er 
traction. (Gen.) 

' 2. See Ijogging truck. 

Truck driver. A teamster who .skhls logs with a bummer. 

Tump line. Two leather straps .seweil or buckled to a leather hend strap 
alK)ut four inches wide, and u.sed to carry packs. (10. G.) 

Turkey, n. .V bag containing a lumlH*rjnck's outfit. To ** histc the turkey ” 
is to take (»ne's ixrsonal l)elongings and leave camp. (N. W., L. S.) 

V'Vr Durtle bag. 

Turn, n. 1. .\ .single trip and return made by one team in hauling logs — 
e.g., a four-turn road is a rmwl the length of which will i)ermit only four 
• round tri|^ j)er ihiy. (N. F.) * 

Syn.; trip. (Gen.) 

2. Two or more logs coupled together end to end for hauling. (P. C, F.) 

Syn.: trail, train. " , 
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Ti2ni*4tfOUlldy fi. A clcaretl area, surn>iuuliiig a biiiicliiHl pile of Iok^, in 
which logging wheels turn. (Texas.) 

Turner. See Log roller. 

Turnout, n. A short side road from a logging<tded road, to idlow loadetl 
sleds to pass. (N. W., L. S.) 

Twin sled. See Logging sled. 

Twister, n. 1. See Spanish windlass. 

2. See Camp foreman. 

Twitch, V. See Skid. 

Two*block hold. Sec Block hold. 

Two-faced tie. A inde tie with only two hewed fju'os. It is made fnan a 
stick of timber too small to hew four sides. (S. K.) 

Two sled. See Logging .sled. 

Undercut, v. See Notch, 

Undercut, n. The notch cut in a tree to determine the dinrtion in wluch the 
tree is to fall, and to prevent splitting, ((leii.) 

Syn.: notch (Clen.), nick tS. 1.'. Isix (N. l .V 

Undercut hold. A mctluxl of arranging the r h«»ker on a log so that when a 
forward pull i.s exerted the log will roll hackw.ard. (1*. t I ) 

Syn.: underhold roll. 

Undercutter, n. 1. A skilKsl wcKMlsinan who chops the undercut m tnx's ho 
that they shall fall in the pro|MT duection. (Cen.) 

2. A Ux)l used to supinirt the h:nk of a cross-^-ut s-hw when a hijcker i.s 
making a eut frmn the under xide of a log. (P- ( . I' ) 

Underhold roll. .sVe rndercut hohi. 

Union drive. A drive of logs Udongiiig to tx'ver.d owners, who share th# 
exjx'nse pro rata. (N. F ) 

Upright roller. See Road roller. 

Value, t'. See ( 'rulse. 

Valuer, «. See (Tui.ser. 

Van, n. 1. The .small .store in a loggirjg • amj) in which 
and mctlicinc are kejit to supply the « rew ( N L. S » 

S>m.: wanigan. (N. W.) 

2. Clothing and .small wares .suprilusl to woodsmen. 

Wagon sled. See Digging slwl. . , r 

Wane, «. Bark or the lack of bark or a de. re.-.se m woes! from any eaune on 

the edge of a Ixiard, plank, or timU-r .cn, - ' 

Wanigan, 7 I. 1. A houseb<mt used a. sh-eiung quarters or as kPehen and 

dining-ixKira by river drivers. ’ , ... rr > 

2. The outfit of a logging crew, es,H..iallv of a log-<lnv.ng .rew. (N . W.; 

3. Sec Van. , , n- * . 

W«n>, r. To tow a boom of loga with a hwHworka or all.|ti.<«r, 

WuS.; loBrinit o,H,r.ation, that ,.,r(ion of tho 

cha^tablc vabm. but is not utili«sl. 'n..- sboulnr-I van.* w.t). the a, 
location of the timber, and market eoixlifions (( .en.) 

Water box. See Sprinkler. / j l* 

Water bock. One who ^k.s water, either for a lownn* rrew or for a donkey 

(Cal.) 


clothing, tobacco, 
,S’t r ( 'ommishary. 

(K. r.) 
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Water ladder. Pole guides up and down which a barrel slides in GlUng a 
fipriiikler by horse j)ower. (N. W., LS.) 

Water slide. See Flume. 

Water stain. Streaks or patches of red or brown discoloration in Grin wood 
of hemlock. 

Water streak. A dark streak in oak lurnlxir due to injury to the standing 
tindx*r. (App.) 

Weaver's bind. A method of landing elmias around on a dray. (N. W.) 

Wedge a tree, to. To topple over with wedges a tree that i.s being felJcd. 
((ien.) 

iSyn.: tlirow, trip. 

Well, n. A hole dug in the .snow surrounding a tree in order that the chopper 
irmy cut the tree at the required lieight. (H. M. F.) 

Wet slide. See Flume. 

Wheel camp. 1. An oiK'ration in which the logs are transjKjrted to the skid- 
ways on logging wheels, ((’al.) 

2. A camp, the (puirters of whi<*h are mounted on railroad trucks. 
(F.C. F.) ■ 

Wheelers, n. In a team, the pair next to the load. (App., E. C., S. F.). 
See Snub yoke. 

Syn.: butt team. 

Whiffletree neckyoke. A lieavy logging neckyoke, to the ends of which 
short vvhi filet r(*(‘.s uni atlache<l by rings. From the (‘iids of the whiffletrees 
wide HtrapH run to the breeching, thus givii\g the team addt'd jHivver in 
iiolding l)ack loads on steep .sIo|m"s. (N. F.) 

’IJTiip-poor-will, n. A stindl log fjistene<l diagonally across a log slide and 
u.sed to shunt logs onto a dump. (.\pp ) 

Syn.: jum|M‘r. 

Whistle boy. (hu* who trafj.sinits orders from the foreman of a skidding crew 
to the engineer of a pulllMKat. (S. F.) 

Whistle punk. See Signal man. 

White water. Sec (hiick water. 

White water man. A log driver who is exi)crt in breaking jams on rapids or 
falls. (N. F.) 

Widow maker. 1. A broken limb hanging in I he top of a tree, which 
in its fall may injure a man Ixdow' (N. F.); or a breaking cable (P. C. F.). 

, Syn.: deadman. (N. W.) 

2. A tre<' which in falling is lodged in the top of another. (.Vpp.) 

Wigwam, to make a. In felling trees, to lodge .several in such a way that 
they s\ip|K)rt each other. (N. F.) 

Windfall, n. An area iqx)!! which the trees have been thrown by wind; 
also, a single tnx' thrown by w'ind. (Gen.) 
k»yn.: blowdown, wind slash. 

Windshake, n. See Shake. 

Wind slash. See Windfall. 

Wind splitter. See Peaker. • 

Wing dam. See l*ier dam. 

W\ng jam. A jam which is formed against an oKstacle in the stream and 
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slants upstream until the upper eml rcst.s solidly apiiiuit one shore, with 
an open channel for the pa.ssage of lojes on the oi»}H)sile side. (N. F.) 

Woodboat, n. A single sletl with two skids attaeluKi hy their forwimi entls to 
the bunk, and with their rear ends dragging, which is iisctl to haul cord- 
wood off of steej) or rocky sloixw. (X. W.) 

Wood buck. See Wtxxl ljucker. 

Wood bucker. One who cuts womi for a donkey, road engine, or otlicr poww 
skidcUng device. (1*. C.\ F., H. M. F.) 

Syn.; wood buck. 

Woodhick. See Luinlierjack 

Wood passer. One who tran.sj)orts wood fuel in a llatboat from the cutting 
jwint to a jmliboat. (S, F.) 

Woodpecker, n. A i>oor chop|)cr. (Gen.) 

Syn.: lieaver. (N. W.) 

Wrapper chain. Sec Binding diain. 

Yard, v. See Skid; Bank. 

Yard, n. iSce Skidway ; Landing 

Yarding donkey. A tlonk(*\ engine luountcil uism a heavy sled, ustsl m 
•arding logs l>v drum aiai .-able ll liauls logs from the stump to a f^kid- 
road or to a landing, for slmrt thslances only Sr llaU-hnrd; Loader; 


Donkey. 

Yarding hook tender. See Ihsik tcmler. 
Yarding sled. Sec Dray. 

Yarding spool. See Load roller. 


Yard tender. See Decker. 

Yoke, n. Tlie heavy r-shaird pari 


of a block l.y wliich the hlock is uttacliwl 


to an object. (Gen.) 

Syn.: gooseneck, shucklc. 




LOGGING CAMP KITCHEN UTENSILS 




Table X 

TABLE AND aK:>KIN(; UTENSILS 
Required for a Northern C'ainp Eceiling Fifty Men* 


Table Utensils 



50 

Soup Ladles 

0 


r>o 

Sugar Bowls 

0 

C'ofTee and Tea Dip|X‘rs (1 pint) 

50 

Bowls for Sauce and Pickles. . . , 

IH 


50 


0 

KnivcH 

50 

Molasses Jugs 

9 

Table Spoons 

50 

PepjK'r Shakers 

9 

'lea S|XK)ns 

50 

Salt Sliak(‘rs 

9 

Vegebiblc Dishes, 6-in< h 

IH 

BuniiHTs, 2 quart 

IH 

Platters, S-inch 

9 

Buni|M*r.s, 1 (juart 

9 

( VH)king 1 ’t<‘iisils 


Roast Pan, 17 X 17 X -1 indies, 


( 'hopping Knives 


heavy iron, with cover 

1 

DipiMTs, long handl(*d 

' 1 

Biscuit and Cake Pans 

6 

l)ip|MT, short handled 

1 


1 


2 


IS 

Nutmeg ( Ira ter 

1 


o 

Sieves 

1 

Lard Frying Kettle with Drainer 

1 

SkiimiHTs 

3 

Bc'c'f Boilers, heavy 

2 

Mixing SiKKins 

3 


•> 

( 'ar\ ing Knife 

1 

Kettles, enamelled 

2 

Bn'ad Knife 

1 


1 

Meat I'ork 

1 

Pastr\' lioard 

1 

I ioughnut ( 'utter 

1 


1 

Bi.M'uit ( 'utter 

' 1 




1 

Fireless C'cxiker, comjilete 

1 

Meat Cleaver 

1 


1 

Meat Saw 

1 

Water Pails 

3 

Flour Sifter 

1 

Mixing Pans 

2 

( Inutse Brush ^ . 

1 

Dish Pans, large 

2 

Can Ofiener 

1 

Butcher Knives 

1 




‘ Reported at the Firat Annual Conference of the Woods Defiartiilfent 
Berlin Milla Co., et al, Nov. 25 and 26, 1913. 

621 
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Cook Stoves 

Brooms 

Alarm (.'lork 

Kcroscno Oil Cans 
HanKiriK Larnjw . . 

Hand I^amps 

Lanterns 

Matches . 

ISoap 


General Utensils 

2 Towels 

Rags 

1 Scrubbing Pails 

2 Mop Wringers 

12 Mop Handles 

1 Wash Basin 

2 Wash Board 

. . . . Pot Glove (or cleaner) 

. . . . Brush for pots, etc. . . , 


1 

1 

1 

1 


to to to 



ANIMAL RATIONS 





Table XI 

WOLFF-LEIIMANN FEEDING STANDARDS' 


[Showing amounts of nulrit'iits per 1000 poumU hvo wemhi fur one iIuv'n (i^sIuir I 



Total 

DiKe.xtible nulrienls 


Animal 

<lry 

matter 

Protein 

CarlHiln ' 
drati'H 

Kat 

Fuel' valu 


Founds 

1‘ouiids 

Poumls 

Pouiubl 

Caloriee* 

Oxen:* 





10,0(X) 

At rest in siiill 

IS 

0.7 

SO 

0 1 

At lif?ht work 

22 

14 

10 0 

0.3 

22, MX) 

At medium work 

25 

2 0 

115 

0 5 

27.2(X) 

At heavy w'ork 

2H 

2.H 

13 0 

OS 

32,755 

Horses 





22,150 

At light work 

20 

1.5 

9 5 

0 4 

At medium work 

24 

2.0 

11.0 

0 0 

20,7(X) 

At heavy work 

2h 

2.5 

13 3 

OS 

32,750 


‘ From The Fecsling of Karin AiunmlK, hy K. W. Allen. Kariner!*' Ihilieim No 22 , I . S. I)e 
piU'tmeiit of AKncultiire. Waahinjtfon, 1). I‘■>0I, p I'.’. 

* For an unworke*! ox of KKKI poumlH weight, the H(amlar<l calls for 0 7H iwninil of iligeatibl^ro* 
tein, 8 pounds of digeslihlo rarlKihyilmtes. and 0.1 tsnind ni digiv.t.l>Ie fat. which would fui^ish 
16.600 calories of boat and energy. When heavily worko<l U.esatoeox would reM'«ire. areording U) 
the standard, foo<l with four limes as rmicli protein ami of nearly twice tin* fuel value. 

* The value of ftSKl Ui pnaluce heat for the IkhI.v and encrgx for work is meahUiwl in raloraw 
and i* calculaterl from the nutrients <ligeste<l. I’he fuel value of ..no rsniml .>f durestible fat is 
estimated to be 4230 calories and of one pound of digwtihle piotein or of carlMihydtales alsnit 
1860 rnlories. The total value of a feerlina stuff is found by using thww factors, the ouuivalenU 
for the common foods Ireing given on pages 134 ami 1 t.'i. 

* A calorie is the amount of heat required to raise the temperature r^f one pouial of water about 

4 desrcM- 
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Table XII 

DRY MATTER AND DIGESTIBLE FOOD INGREDIENTS IN 100 
POUNDS OF FEEDING STUFFS^ 


Feeilirig .st\ilT 

1'otal 

<iry 

matter 

Protein 

CHrl)ohy- 

ilrates 

Fat 

Fuel value 

Green fodder: 

I 

F^iunda 

Pounds 

PouuiIh 

Pouudu 

Calorie® 

Corn fodder (average of all va- 






rietien) . . . 

20.7 

1.10 

12.08 

0.37 

26,076 

Kafir-corn fodder 

27.0 

0.87 

13.80 

0.43 

29,101 

Rye fodder 

2.1.4 

2.05 

14.11 

0.44 

31,914 

Oat fodder 

37.8 

2,44 

17.99 

0.07 

42.003 

Redtop, in bloom 

.34.7 

2.00 

21.24 

0.58 

45,785 

Orchard gra««, in bloom 

27.0 

1.01 

15 91 

0.58 

35,593 

Meadow fcHcue, in bloom 

.30.1 

1.49 

10.78 

0.42 

35,755 

Timothy, at different Btage.s. . . 

38.4 

2.01 

21 22 

0.t>4 

45,909 

Kentucky blue grass 

MM 

2.00 

17.78 

0.09 

40,930 

Hungarian grass 

28.9 

1.92 

i5.o;i 

0.36 

34,162 

Red clover, at different stages. . 

20.2 

3 07 

14.82 

0.09 

36,187 

Crimson clover 

19.3 

2.10 

9.31 

0.44 

23,191 

Alfalfa, at different stages 

28.2 

3.80 

11 20 

0 41 

29,798 

Cowjwa 

10.4 

1.08 

8.08 

0,25 

19,209 

Soy bean 

28.5 

2.79 

11,82 

0.03 

29,833 

Rape 

14.3 

2.10 

8,05 

0.32 

21,457 

Corn silage (recent analyses) 

25 0 

1.21 

14 50 

0.88 

33,046 

Corn fodder, field cured 

57 . 8 

2 34 

32,34 

1,15 

09,358 

Corn stover, field euretl 

50 5 

1 .08 

33.10 

0 57 

67,766 

Hay from — 

Imrlev 





80 4 

5 11 

35.94 

1.55 

82,894 

Oats 

84 0 

4.07 

33.35 

1.07 

76,649 

Ondiard grass 

00.1 

4.78 

41.99 

1.40 

92,900 

Redtop 

01 1 

4.82 

40.83 

0.95 

100,078 

Timotny (all analyses) 

80.8 

2.80 

43.72 

1.43 

92,729 

Kentuckv blue grass 

78.8 

4.70 

37.40 

1.99 

86.927 

Hungarian grass 

02 3 

4.50 

51.07 

1 34 

110.131 

Meadow fescue 

80 0 

4.20 

43.34 

1,73 

95,725 

Mixed grasses 

87.1 

4.22 

43.20 

1.33 

93.925 

Mixed grasses and clover 

87.1 

0.10 

42.71 

1 .40 

97,059 

Red clover 

84.7 

7.:ks 

38,15 

1.81 

92,324 

Alsike {’lover 

<K) 3 

8. 15 

41.70 

1 .30 

98,460 

105,346 

95,877 

94,936 

97,865 

Whitt* clover 

00.3 

11.40 

41 ,82 

1 .48 

Crimson clover 

01 .4 

10.49 

38.13 

1.20 

Alfalfa 

01 .0 

10.58 

37 33 

1.38 

Cownea 

80 3 

10.79 

38.40 

1 51 

Soy oeati 

88.7 

10.78 

38.72 

IM 

98,569 

Wheat straw 

00.4 

0.37 

30.30 

0 40 

69,894 

78,254 

Rye straw 

02 0 

0 03 

40.58 

0 38 

Oat straw 

00.8 

1 20 

:kS.04 

0.70 

77.310 

Soy-lxnin straw 

80.0 

2.30 

30.08 

1.03 

82,987 

Roots and tubers: 






ManjLel-w'ursels 

0 1 

1.03 

5.0,') 

0.11 

12,889 

Turnips 

0.5 

0.81 

! 0.46 

0.11 

13,986 

16,497 

Ruta-oagas 

11 4 

0.88 

1 7.74 

Oil 

Carrots 

11.4 

0.81 

1 7.83 

0.22 

16,999 


’ From Th® FpcKting of Farm AnimaUi, by E. W. Albn. FartnM®' Bulletin No. 22, U. S. De- 
putmbnt of Agriculture, Wuhiogton, D. C., IflOl, p. 8. 
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Tablk XII 

DRY MATTER AND DIGEvSTlBLE PXX)D INGREDIENTS IN 100 
POUNDS OF FEEDING 


Feeding ntuff 

Tulal 

dry 

niullt'r 

Protoin 

drato. 

Fat 

FunI vtilun 


Pound* 

Poumiti 

PuundM 

Pound.'- 

('rtliiTiiii 

Grains and other seeds: 






Corn (average of dent and flint ) 

SI 1 

7.14 

00.12 

4^7 

1.57.287 

KaOr corn 

s?.') 

5 . 7S 

.58. 5S 

1 .88 

110.022 


SOI 

S.GO 

04 S.8 

1 .00 

148,400 


so.o 

0.25 

48 84 

4.18 

124.7.57 

Rye 

,SH.4 

0.12 

00 78 

1 80 

1.52.4(X) 

Wlieat (all variet ies) 

SO r> 

10.28 

00 21 

1 .08 

1.54.848 

Cottonseed (whole) 

so. 7 

11 OS 

:I8.18 

18 44 

100.047 

Mill pro<iueta: 




8,.")0 

147.707 

Corn meal 

S.') 0 

0.20 

0,5.20 

Corn-and-cob meal 

S-t.O 

4.70 

(«).00 

2.01 

182.072 

Barley meal 

SS.l 

7.:io 

02. SS 

1 im 

1.18.018 

Ground corn and oats, equal 




8.87 

148.202 

SS.l 

7.01 

01.20 

Pea meal 

so. 5 

10 77 i 

51. 7S 

0.0.5 

i:«),240 

Waste products: 




1.70 

120,852 

Rye oran 

Wheat bran, all analyses 

S8.2 

11.47 

52 40 

88.5 

12.01 

41 2;i 

2 87 

iii.rts 

m Itffi'it 1 MfTQ 

84.0 

12 70 

.5,8. 15 

.8 40 

180,000 

Vf lltjUv • « . « 

Wheat shorts 

88.2 

12.22 

40 OS 

8 s:t 

181,8.5.5 

Buckwheat bran . 

88.5 

10 20 

81 0,5 

4 .5<l 

1 18,l»02 

Buckwheat mi<ldling8 

88,2 

22 8 4 

.80 14 

0.21 

1.84,070 

Cottonseed feed 

02 0 

0 0,') 

.88 57 

8 .87 

108.01 1 ) 

Cottonseed meal 

01 S 

87 01 

10 .52 

12 :>H 

1,52,0.58 

Cottonseed hulls 

88. 0 

1 05 

.82 21 

1 80 

OO.SJIO 

Linseed meal (ohl process) 

00. S 

28 70 

.82 81 

7 tH) 

144,813 

Linseed meal (new f)rocesH) 

!K).l 

:«) .50 

.88 72 

2 fK) 

141,1.55 
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Table XIII 

RATIONS ACTUALLY FED TO HORSES AND DIGESTIBLE 
NUTRIENTS AND ENERGY IN RATIONS CALCULATED TO 
A BASIS OF 1000 POUNDS LIVE WEIGHT' 



1 


1 Nutrients in ra- 

1 

Digestible nu 

1 


1 



tion per 1000 

1 trients in ration 

IS / £ 





pounds live 

1 per 1000 pound 

/ £ 


1 

1 o 

Rations 
act lull Iv 


weight 



live iveight 

h 

Kind of linr«©M 

1 







1 


1 


1 

ferl 






s 

1 t? 



1 ^ 

1 ^ 

d 

’i 

0 

£ 


?s 

.5 4' 

X 

i M 

I V 

r 

I -S 
1 


1 

i rs 

! ! 
0 

/ -s a 

f. 

1 ^ 


IJlH 

I.Im 

I.Im 

I-b^ 

Lbs 

Lbs 

Lbt 

Lbt 

Lb 

Lbs 

Calories 

Armv 











StntoH. 

Ciivnlry 

1. 0.5(1 / 

()at.s. 12. . 
Hay. H . 

|2 14 

O.IH) 

12 82 

4 0.5 

1 2.5 

0 57 

8 00 

1.07 

23,300 

Artillorv 

112.5/ 

i )ats, 12 . . . . 

I lav, 14 . . 

I2 00 

0.81 

11 Oft 

4 02 

1ft 

0 5.3 

7 48 

1.84 

21,7.50 


102.5 / 


1 1 84 


11 30 







Farm htyrnrn 
(lenerni iivorago for 
imxlertifo work. 

Hay. 14... 

0 7s 

!) 77 

1 .80 

4 08 

.00 

4ft 

0.48 

0 42 

ft 88 

S Oft 

1 04 

I 6.3 

20,250 

22,710 


2 :i.s 

11 00 




Farm tmilw, Virginia 
Station. 

J I.JIO 

Hav, 1.5 2 
norn. 10..5 
C'orn silage 

' 1 70 

0 82 

12 00 

4 00 

).72 

0 42 

8 22 

1 75 

21,6.55 

Average of ft, inclu*!' 


10 .5 












1 04 

0 7.S 

11 .54 

3 74 

(III 

0 .311 

7 05 

1 60 

20,675 

ing above. 

{, 

fJorttm u'ith jor/rr work. 
Truck and draft hormw: 












Chiciigo, 111., daily ra- 
tion. 

South Otnalia, Nob. . 

J 1.500 { * 

^>at.s, 7.5. .. 
Hav, 20. . . . 
:>nts. 15 ... " 

1 1 Its 
[1 0.5 

) .5s 

8 00 

0 57 

4 ,34 C, 

1 64 

04 

0 .34 

0 4.5 

5 11 

1 7ft 

1.5,450 

1,500 j ] 

0 70 

Hay, 12 

3 27 1 

ft 2.3 

1 27 

17,800 

Average of inchtd- 









1 80 

0 7fl 

10 4ft 

3 4ft 1 

12 

0 4ft 

ft ft 1 

1 ;i5 

1ft, .560 

ing above. 

Ffr^ing xtandardit ami 












atrragr rationn. 












Amtrican ritwrimenti^. 
Horsw with light work: 












Oriving liorNon . , 
«(ieneraT average 






1 

(] 

.58 

1 Oft 

0 22 
0 32 

5.27 
5 0ft 

1 IS 

I 24 

1.5.805 

14,800 

Horwa with niixlerate 
work; 

I'ixprem and cab hor!«es 
Farm horwee 
(lenoml average . 
Mulee with moderate 






1 

1 

06 

.57 

4ft 

1 ftft 

0 4ft 
0 40 
0 42 
0 3ft 

7 3.3 

8 Oft 
H Oft 
7 ft.5 

1 72 

1 62 

1 63 

1 ft:) 

20,860 

22,760 

22,710 

20,675 






0 

work: Farm mul(v<. 









lloraes with aevere work • 






1 

12 

0 4ft 

ft 94 

1 35 

19.660 

Truck and draft 










Utrnea. 













’ ^nlnl PrinripioM of Horm' Fpoilinn, by C. F. I.tingwurlhy, Fftmiom’ Bulletin No. 170, U. 8. 
lX<purtiiient of Agriculture. Wtuthington, V>. 1903, p. 31. 

* The stnntlard salt allownuee 2 ouiicee weekly. 
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Table XIV 

RATIONS FED BY LOGGERS 


Horses: 

Heavy w'ork at a 
sawmill, Canada 

15 pounds hay. 

10 pounds ground grain. 

1 pound bran. 

S pounds oats. 

Barley I to 1. 

Oats. 

Maine logging o[>- 
eration. 

lOJ pounds corn. 

12 pounds oats. 

'20 iHjunds hay. 

Aninkals weighing 
al>t)iA IGOO |>ounds 
each. 

Mules: 

Loui.siana logging 
ofieration. 

13 J pountls corn-alfalfa. 

5 poumls chops. 

It) pounds hay. 

Animals weighing 
about 1300 {xxintls 
each. 

Missouri logging 
o{M‘ration. 

S {Muinds oats, 

7 pounds corn. 

20 j>ounds hay. 

Animals weighing 
frtnn 1200 to KMX) 
|M>unds each. 

Oxen. 

Mississippi logging 
oiMirat ion. 

20 pountls cottonseed hulls. 

5 pounds coltoU.seed meal. 

10 pounds hay. 


Alabama logging 
op<*ration. 

21 ptmmls corn. 

Corn fodiler (unlimittMl). 


Louisiana logging 
ofwration. 

20 ixninds corn. 

14 pountls hay. 



1' VHLK XV 

WEIGHT OF FEEDING STFFFS PEK QTAHT' 


rtl ufT 


Corn, cracked . . 

Corn meal 

Corn-andH'ob iiH-al 

OatH, whole 

OatH, KroumI 

Wheat, whoh* 

Wheat bran 

Wheat bran, coarse 

Wheat miildliiiK^ 

Wheat middliiiK-^. <oarHe. 
Rvc bran 
Gluten meal 

Gluten feed 

Lin.seed meal 

Cotton.seed meal 


1 2 
H 
0 

i2 

14 

lO 

s 

2 

111 

10 

11 
3 
2 
8 


» From Tl»e Frtsliim of Fsnu Animal*, by K. W Alien. 
partm«nl of A«ricuHurd. p. ISj^WaahinKfon, D. C.. IWI. 


Fanner*’ Bulletin No, 22, U, 






INDEX 


(Numbers refer to pages. Illustrations arc indicated by on asterisk after 
page number.) 

A 

Abutments, for improvement of stream banks, 309, 399*. 

Acid-wood, 22. 

trans|K)rt in flumes, 433, 4^10, 450. 

Acts, Workmen’s Comiwnsation, 57. 

Adirondack Mountain region, length of l<»gs cut in, 110. 

log brands in, 410. 
pulpwood flume in, 434. 
skidding with animals in, 145. 

Aerial tramways, 255. 

California, 200. 

Idaho, 258. 

Northwc.st, 250. 

Tennessee, 255. 

Alabama, cars and locomotives used on an o|)eration in, 358. 

Alder, resistance of wood in cro.ss-cut sawing, 8<). 

Alligator for log towing, 417. 

American log loader, Mod<‘l 302*, 303. 

Model I), 303. 

Angle bar, 324, 324*, 325. 

Anunal draft, 129. 

for headworks, 417. 
for iK)wer logging, 230. 
movement of wirtli with, 302. 
wagon.s, 191. 

Animals, barns for, 07. 

Animals, corrals for, 09. 

decking logs with. 138. 

“drumming” with, 149. 
feed stuffs for, 620. 
feeding standanls, 525. 
hand logging with, 14.5. 
hauling, bummers, 181. 
cars, 280. 281. 
airts, 189. 

|X)lc roa<ls, 280. 
hI«1s, 177, 178. 
snow plows, 171. 
sprinklers, 17-3. 
w'agons, 190, 192. 
horses, 131. 

loading log cars with, 300. 
mules, 132. 

output per team, skidding, 166. 
oxen, loO. 

picking rear with, 416. 
rations for, 132, 528. 


631 
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INDEX 


Aniinabi, nnakinK logH with, 145. 

8table« for, 67. 

trips, daily, with two sleds, 178. 
water for, 134. 

Appalachians, chutes in, 270. 

drumming in, 149. 

hand logging in, 144. 

log marlw and brands u.scd in, 411. 

slides in, 262. 

snaking with animals in, 146. 

|Htringer railroatls in, 281, 282. 

Arkansas, bummers ased in, 184. 

rail mad spur grade in, 295, 295*. 

Arresters, spark, 251, 350. 

locomotive, 350. 

lladley-IIuntcr, 351, 352*. 
Sequoia, 351, 351*. 
power skidder, 251. 

Boomerang, 251*, 252. 
South Bend, 251, 251*. 

Ash, 7, 20. 

buoyancy of, 413. 
lumlwr cut, 1919, 20. 
stand, by regions, 7. 

!)er acr<^, 20. 

United States, 7. 

Aspen, resistance of wtiod in cross-cmt sawing, 86. 
saw timber, stand, by regions, 7. 

ifnited States, 7. 

Assorting gap, 403*, 405, 405*, 406*. 

Assorting, log, 402, 405. 

Ar, broacl, 83, 83*. 
falling, 82, Hil*. 
felling timlKT with, 106. 
handU\s for, 82, 83. 
turiwntine, Hil, 83*. 
weight of, 82, 83, 117. 


B 

Back spiking, railroad track, 330. 

Bag Iwom, 420. 

Ballast, brush, for niilroad track, 321. 
Balsam, laioyancy of, 413. 

Bank, brtmklng down a, 415. 

Bmiking grounds, 414. 

Baptist cone, 237. 

Barge lsx)m, 400, 402. 

Barge, log, 430. 

Bark mark, 410. 

Bark, jxeling of, 99. 

Barking or m.xsing, 116. 

Bam-door sluice pite, 397, 

Barnhart log loader, 301. 

Bams, l)oard, 67. ' 

ear, 67, 68, 68*. 

• log, 63. 

sijse, 65, 67, 

• tent, 67. 

. Bars, angle, 324, 324*, 325. 
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Basswood, 19. 

Imovancy of, 412, 413. 

• lumWr fut,- 1920, 19. 

Bateaux, 413. 

Bear-trap sluice gate, 394, 394*. 

Beech, 7, 18. 

buoyancy of, 412, 413. 

lumber cut, 1920, 18. 

resistance of wood in cross-<‘ul sawing, 8G. 

saw tiinlxjr, stand, bv rc‘gions, 7. 

Ignited States, 7. 

Bibliography, 455. 

Birch, 7, 18! 

buoyancy of, 412, 413. 
paf)er, 19. 

per cent of logs lost on drives, 384. 
prepamtion for floating. 412. 
resistance! of w(.m><1 in cross-cut sjiwing, 80. 
stand, by n*gions, 7. 
m‘r acre, 19. 

United States, 7. 

Blacksmith h)ols, 04. 

Blade, saw, 84, 85. 

Blasting, rock, drilling. 30-1. 

explosives for, 30<>, 310. 
loading holes, 308. 
primers and priming f<^r. 308. 
safety fust' and caps, 308. 
tamping, 310. 
stumps, 311. 

Boards, spring, 92, 92*. 

Bob, 161. 

I4ole, utilization of, 109, 113. 

Bolts, shingle, 22. 
stave, 22. 

Bonus, Brown’s Bay System, 43, 44. 
felling and log-making, 47. 
task system, 48. 
waste elimination, 47. 

Boom, bag or sack, 420. 
barge, 4(X), 402. 
bracket. 400, 401. 
catch, 416. 
chain, 400, 400*. 
companies, 408. 

(’aniithi, 408. 
liability of, 409. 
fin, 400, 401*. 
harbor, 426. 
limlwr, 400. 
plug, 400, 
round, 426. 
sheep-shank, 400. 
sheer, 400. 
sticks, 403. 
stiff, 400. 
stor^, 403. 
towing, 400. 
trap, 416. 

Box, flume and log sluice, 433. 
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Box, flume and log sluice, nquarc-l)ox, 436. 

V-box, 434. 

Bracket boom, 4(X), 401. 

Bracket or needle gate, logging dam, 395, 397*. 
Brands, log, 40J), 410*. 

dehorning, 411. 
legal status of, 411. 
recording, 411. 
validity of, Minnesota, 411. 

Breakage of bole in felling, 47, 101. 

Bridge, crib, 319, 319*. 
sled, lo9. 
truss, 318. 

British Columbia, hnnddogging in, 145. 

Broad gauge railroad, 285. 

cars for, 353. 

flat, 353. 

chains for, 354. 
stakes for, 353. 
skeleton, 354. 
trucks, 355. 

Brush, balhist, railroad, 321. 

disposal of, (Colorado, 28. 

National Forests, 28. 

Bruiting, 144. 

Bucking timlxjr, Northwest, 112. 

Bummer, 184, 185*. 

Bundies, raft, 425, 425*. 

Bunks, log camp, (W, 70. 

log car, 353, 354, 355. 


C 

Cable, aerial tramway, 255, 256, 257, 259. 

cable wav skidder, 210, 217, 221, 223, 226. 

incline, ^5, 336. 

loading, 366, 307. 

pulllK)ats, 233. 

nvhaul skidder, 238. 

road engine, 248. 

slack-ro[)o system, 233, 236, 238. 

snaking machine, 229. 

Cableway skidder, power logging, single cable, 221. 

.slack puller for, 218, 219*. 
steel sfmr, 215*, 216. 
toil trees for, 216, 223, 226. 
trolleys, 217, 219*, 222, 224, 226. 

Cableway system, power skidding, 214. 

adaptability, 215. 
capacity, 223, 225, 228. 
crew for, 223. 

duplex aerial, 226, 227*, 228*. 
head spar trees for, 216, 218*. 
Lidwrwood, 215, 215*, 217. 
loading lof« with, 371, 371*. 
logging radius, 220, 225, 226. 
KlacFarlane, 223, 224*. 
mountain, 221. 

North B^d, 225, 225*. 
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Cableway syBtem, power skidding, Northwest, 214. 

opimition, 210, 221, 224, 226, 228. 
regions in which ustMl, 214. 

^ system, 221, •222*. 

CaliforDia, aerial tramway m, 260. 
flumes in, 436*. 

log car unloading dcviw used in, 379. 
logging with wheeled vehicles in ISO, 192. 
towing log rafts to, 427. 
traction engine used in, 197*. 

Camp, air space of, 76. 

blacK.smith shop, 63. 
boarding department, 71. 

crew, 71. 

buildings, 02. 

sire of, 64. 
car, 69, 70. 

advantages of, 69. 

Oregon ojicration, 70. 

Colomdo, 28. 
constniction of, 61, 66. 
cook shanty, 62. 

equipment for, 521. 
cypress, 33, 61, 70*, 71. 
early tvix*, 60. 
floating, 61, 70*, 71. 
hauling supplies to, 73. 
hygiene, 73. 

Lake States, 30. 
location of, 60, 61. 

Northeast, 29. 

Northwest, 34. 
portable, 6.5, 66*. 

character of, 65. 
moving, 66. 
size, 66. 

railroad ojicration, 61. 
rations, 72. 

sanitary service, 73, 80. 
sites for, 60. 

southern vellow pine, 32, 65. 
store. 62, 6,5, 71. 
storenouse, 63. 

West Virginia, 35.* 

Canada, log cairicr used in, 398. 

log driving company in New Bniiihwick, 408. 
log sorting device u.sed in, 105. 
rafting logs in, 421. 

Canals, pulllxiat logging, 233. 

Cant hook, 96, 96*. 

Caps, high explosive, 308, 309*. 

Car camp, 69. 

(Carriers, log, 398. 

Cars, animal draft, 278. 

broad gauge railroad, 353. 
capacity, 354, 3.56, .356. 
dump, movement of earth with, 299, 
flat, 353. 

chains for, 3.54. 
stakes for, m. 
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CarH, frictional rcHiatancc of, 347. 

loudinj? logM on, by croaahaul, 360. 

by iK)wer loaders, 360, 360*. 
by Kfwcial devices, 366. 
loKRinK trucks, 355, 3^*. 
movement of earth with, 302. 
narrow Range, 282, 352. 
numl>er retjuired, 357, 358. 
pol(? tram road, 280. 
skeleton, 354, 355*. 
stakes fy, 353. 
stringer railroad, 282. 
unloading log, 372. 

Carts, log, 185, 187*, 188*. 

(’aterpillar tractor, 204. 

('attle guards, 322. 

Cedar, Port (irford, 14. 

mw tooth patterns for, 85, 85*. 
western red, 7. 

saw tirnlwr, stand, |K*r acre, 13. 

regional, 7, 0, 10. 
United States, 7. 

white, buoyancy of, 413. 

Central States, fon^st art'a, 3. 

C3min iKmtn, 4(X), 401. 

Chains, log car, 354. 

log slc(ls, 159, 174. 
log wagon. 193. 

(-hannels, artincioJ, for improving stream IhhIs, 399, 399*. 
(3ierry, 20. 

buoyancy of, 413. 

Cjijestnut, 7, 18. 

buoyancy of, 413. 

luinln'r cut, 1920, 18. 

saw timl)cr, stand, i)er acn*, 18. 

I)v r(‘gions, 7. 

United States, 7. 

(^hook blocks, log car, 354. 

Chokers, animal skidding, 150, 151*. 

|K)wer skidding, 242. 

('hutes, loj?, 262, 269*, 270. 

(bearing right-of-way, railroad, 293. 

Climax geared locomotive, 343, 343*. 

Coal, locomotive, 349, 350. 

Coastal Plain region, animal logging in, 145. 

• carts for logging, 185. 

hand logging in, 144. 
mule carts u.sed in, 190, 
nifting logs in, 425, 425*. 

Colorado, portable mill o|K'rations in, 27. 

Columbia Kiver, rafting logs on, 427. 

Connecticut River, log drive on, 418. 

Contijact logging (set logging, contract). 

Contracts, logging, 48. 

“gil>o,” 49. 

“log cutting," 48, 

Cook house, camp, 63. * 

CoppiiT, beat felling season for, 99. 

CoMuroy. 167, 319. 

^ Cordwowi, 26. 
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CJottonwood, 7, 20. 

lumber cut, 1919, 20. 

saw timlxjr, by regions, 7. 

ifiiited States, 7, 
saw tooth patterns for, 85, 85*. 

Crew, backspiking, railroad track, 327. 
construction, flume, 44tl. 

oc(‘an-going rafts, 428. 
felling and log-making, Colorado, 28. 
floating and raftijig logs, 415, 418, 427. 
loading log cars, crosshaul, 300. 
log drive, 418. 
rafting logs, 427. 
sorting logs, 405. 
steel laying and lifting, 320. 
surfacing, milroad, 331. 

Cribs, for storage Inmiiis, 404. 

Cribwork, logging railroad, 319. 

Crosshaul, decking logs with, 137*, 138, 141. 
loading, log cars, 3(i0, 300*. 
motor trucks, 202. 
sleds, 174. 
wagons, 194. 


Crossties, 322, 325. 

hewed, 22, 20. 

Crotch sled, 157. 

Cucuml>cr, 20. 

buoyancy of, 413. 

Culverts, logging railniad, 314*, 321 
Cumljerland llivcr log drives, \ k't ci 


, 321*. 

‘lit of logs lost on, 384, 


Curves, flume, 444. 

railroad, 288, 291. 
slide, 272. 

Cuts and fills, 294. 

Cutting areas, timls'F felling, 104. 

Cypress, blasting stumps of, 311. 
buoyancy of, 413. 
deadening of, 100. 
girdling, 100. 
insect damage to, 100. 
logging, 33. 

Inlsir, 54. 
log lengths, 110., 
lumlxrr cut, 1920, 12. 
ownership of, 5. 
raft, 424, 424*. 

sawtimlxjr, stand, ix'r acre. 11. 

regional, 7. 

iltiiiiHl St.'iU^s. 7. 


saw tooth patterns for, 85, 85*. 
yellow, 13. 


D 


Dams, logging, 389. 

concrete, 389. • 

constnietion of, 390, 391. 
crib, 390. 

cribwojik f®*"* 
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Damfl, lof^og, pier, 399. 

pile, 392. 

ra/ter or solMoading, 391. 
roll, 389. 

8elf-loading or rafter, 391. 
sitcH for, ‘SiS. 

sluice gates for, 393, 393*, 394*, 396*, 397*. 
tyfx* of, 389. 

Davis ocean-going log raft, 429, 429*. 

Deadening timl)er, 100. 

Decker log loader, 363, 364*. 

Decking logs, 137*, 138. 

Defects, log, crook or sweep, 1 13. 

crotches or forks, 1 13. 

8W(H*p or cn)ok, 113. 

Depreciation, barns, canvas, 07. 

camp cars, 69. 
motor truck roads, 202. 
slide, r)ole, 266. 
steam log hauler, 180. 
railroad, stringer, 2^2. 
tractors. 208. 
two-slcds, 163. 
lowing, 151, 151*. 

Dog-warp, 415. 

Douglas fir (see fir, Douglas). 

Draft i)ower, animal, 129. 

Drill, chum, 305, 
hand, 306. 
jumper, 305. 

Drilling rt)ck, 304. 

DHve, log, alligator for towing logs, 417. 
l)Oom cornpanit^s, 4(W. 
conduct of a, 408, 414. 
floating and rafting logs, 38.3. 
headwork.s for t<»wing logs, 416, 116*. 
impmvement of stn*am beds and bank.s, 398. 
labor on, 413. 
large stmims, 417. 
log carriers us<m1 in (’anada on, 398. 
picking rear, 416, 418. 
requirements for a driveable stream, 387. 

St. John’s Kiver, 421. 
season, 407, 414. 
small streams, 414. 

sorting and storage facilities for a, 402. 
storage res('rvoirs, 388. 
union, 408. 

Driveable stmam, reciuircmcnts for, 387. 

Drivers, log, 413. 

Drumming, 149. 

Dr>' rooms, logging camrw, 78. 

Dudley, 340. 

Dump, log, 375, 376*, 378*. 

Dunnage road, 317*, 318. 

Duplex aerial cableway system, 226. 

Dost road, 317*, 318. 

Dynamite, blasting ro(»k with, 308. 

“ blasting stump with, 311, 

breaking down landings with, 415. 
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Dynamite, caps for firing, 306. 
care of, 307. 
electric firing of, 309. 
loosening eartli with, 298. 
springing holes witli, 311. 
strength of, 300. 


E 

Earth, anitle of repose, 294. 

bulk of, when (listurlietl, 297. 
clasAification of, for oxcjiviition, 290. 

“free haur’ in grading contracts, 296. 
hauling, in cars, 302. 

dmg scrai^ers, 301. 
dump carts, 299. 
duini) wagons, 300. 
loosening with dynuiniU*, 298. 
measurement of, 290. 
movement of, in cars, animal draft, 302. 
pick work, 298. 
picking and shoveling, 298. 
plowing, 297. 
scra^wrs, 301. 
sliovels, steam, 303. 
w'agons, dump, .’KM). 
wh(H*lharrowH, 299. 
whinde^l scraixTs, 301. 

Efficiency, labor, 51. 

Electric drive, 2.'»2. 

Elm, 20. 

buovancy of, 413. 
himWr cut, 1920, 20. 

Eminent domain, riglit of, for a logging railroad, 280. 
Engines, traction, capacity, 19<1, 198. 

four-wheeled, 190. 
fuel requirements, 190, 197. 
thrce-wluH;lo<i, 190, 197*. 
wagon liaul, 190, 197*. 

Bkjuipmcnt, railroad, rolling stock and motive {)ower, 356. 
snaking, 149. 
wagon haul, 193. 

Excavation, rock, 304. • 

blasting, 304. 
drilling, 304, 
explosives for, 300. 

Explosives, high, 306. 

low, 310. 


F 

Faller, tree, 94, 94*. 

Falling ox, 82, 83. 

FantaUing, pullboat logging, 233, 234 . 
Fasteninfpi, rail, 324, 325. 

Feeding st^dards, Wolff-Lehmann, 525. • 
Feeding stuffs, ingi^ients in, 526, 

Fees for catching runaway logs, 385, 
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Felling and log-making, one-man houra required for, 64. 

season of, 98, 99. 

Felling timlxjr, bonu.s for, 47. 

breakage in, 101. 

crews, 100, 102, 103 , 104. 

cutting areas, 104. 

direction of fall. 100. 

kerosene, use ot, 97. 

kilhig or aarnpHon, use of, 9.3, 93*. 

raethmls, 20, 28, 29, 31, 32, 33, 34, 36. 

notching, 10.5, 10.5*. 

power inachine.y for, 90. 

Fills and cuts, ratio of slofie for, 294. 

width of, 295. 

Fin iKiom, 400, 401*. 

Fir, Douglas, buoyancy of, 413. 

croas-fuit .saws for cutting, 80, 80*. 
logging, one-man hours required for, 64. 
log lengths, 110. 
lumlier cut, 1920, 8. 
stand, per acre, 8. 
regional, 7. 

United SOites, 7. 

silver, resistance of wooil to cros.s-cut sawing, 86. 
Firs, true, saw timlier, stand, regional, 7. 

United States, 7. 

Fwh plates, 324, 324*. 

Flat cars, logging, .353. 

Floating camps, 71. 

Floating logs, .30, 32, .33, 34. 37, 3.83. 

Floods, lo.ss of logs from, 385. 

Flumes, 4.33. 

f, advantages of, 433. 
ba(!klM)ne, for 433. 

1k)X, 430. 

capacity, 434, 430, 445, 450, 452. 
construction of, 445, 452. 
curves for, 444, 444*. 
disadvantages, 433. 
grades for, 44.5, 451. 
location of, 442. 

material rtMjuired to con.struct, 447, 448. 
Northea.st, .30. 

Northwest, 35. 
ojieration of, 447, 451. 
terminals, 441, 441*, 443*. 
trestles for, 438, 439*, 440*. 

V-bo.x, 4.34, 435*, 4.37*. 

Force, tractive, locomotives, 346. 

Fore-and-aft roads, 2tl8, 268*. 

Forest area, Ifnited .States, 3. 

Forest lal)or, 41. 

Forest regions, United States, 3. 

Forked^ trees, waste in log-making, 113, 114*. 

Frog, railroad, .325, 320*. 

Fuel, power logging, coal, 250. 
locomotive, 349. 

.. oil, 2.50. 
wood, 250. 

Fuse, blasting, electric, 309. 

sjifety, 308^ 
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G 

Gap, assorting, 403*, 405, 405*, 406*. 

Garba^, cainp, dispasiU of, 75. 

Gate, flume, 451. 

logging dam, bnru door, 397. 

\yeiir trap, 394, 394*. 
bracket, 395, 397*. 
half-iuoon, 395, 396*. 
lift, 393, 393*. 
ne(*(lle, 395, 397*. 

Gauge, narrow. 285. 

railroau, choice of, 285. 
saw, 84. 

sled, 159, IGl, 181. 
standard, 285. 
widening on curves, 330. 

Geared locomotives^, advantages of, 342. 

center shaft, 343. 

Climax, 343, 343*. 

Heisler, 344, 344*. 

Shay, 345, 345*. 
side shaft, 345. 

Willamette, 345. 

Gill-poke, unloading logs with, 377. 

Gin-pole, loading, log cars, 3t)t). 

motor truclcs, 202. 

Gi|X) logging, 49. 

Girdling timl^r, 100. 

Go-devil, 157, 157*. 

Gooseneck, two-sled, 103. 

(i(K)sencck or .scotch, log slide, 274, 274*. 

Grab, maul, 152, l.')2*. 
skidding, 150, 151*. 
skipjXT, 1.52, 152*. 

Grading,' railroad, 293. 

Gravity, re.slst4ince of load to, logging railroad, 347. 
Ground, bare, effect on .skidding output, 1.5.3. 

Ground yarding, 239. 

Guard.s, cattle, 322. 

Gum and cypress logging, one-man hours reejuired for, 54. 
Gum, buoyancy of, 413. 

red, lumljcr cut, 1920, 18. 

saw timl)er, stand, p<*r acre, 18. 

• n'gional, 7. 

United .States, 7. 

Gumbo, loosening with djmamite, 298. 

Gun stick, 94, 95*. 

Guy-line loading, 370, 370*. 

H 

Half-moon gate logging dam, .395, .390*. 

Hand logging, 144. 

HandlesTToffiEd^K tool, 82, 83, 84, 84*, 96. 

Hardpan, dassifleation of, 2f)6, 

Hardwood, buoyancy of, 412, 413. 
damage, fungi, 99. 

insects, 98. ^ 

log lengths, 110. 

logging, one-man hours requinnl for, 54. 
jofw in transpoH, .384. , 
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Hardwood, lumt)er cut, 1919, 17. 
ownernhip of. 5. 
preparation for floating, 412. 
seaHon for felling, 99. 

strength, influence of cutting season on, 99. 
volume, by regions, 4. 

Haulers, log, gasoline, 180. 

steam, 178, 179*. 

Hauling ability of locomotives, 346. 

Hauling, carts, 185. 

motor trucks, 198. 
road r»ngine, 246. 
sled, 173. 

steam log hauler, 178. 
traction engine, 196. 
tractors, 209. 
wagons, 194. 

Headspar, cableway skidder, 216, 218*, 223, 226. 

Head works, towing, 410, 416*. 

Helsler wared locomotive, 344, 344*. 

Hemlock, buoyancy of, 412, 413. 

eastern, lumber cut, 1919, 10. 

saw timber, stand, per acre, 10. 

regional, 7. 
United States, 7. 
western, lumber cut, 1919, 11. 

saw timljer, stand, |)er acre, 10. 

regional, 7. 
United States, 7. 
saw tooth patterns for, 85, 85*. 

Hickory, buoyancy of, 413. 

lumber cut, 1919, 20. 

saw timl)er, stand, per acre, 19. 

regional, 7. 

United States, 7. 

High-load yarding, 243. 

Hook, cant, 96, 96*. 

Horses, advantages of, 131. 

hauling log wawns, 194. 
miles traveled daily, 178, 195. 
picking rear on a log drive with, 416. 
rations for, 132, 528. 
regions in which used, 131. 
use in cableway skidding, 221. 
slide o|)eration, 273. 
snaking, 145. 
snaking system, 230. 
water requirements, 134. 
weight of, 131. 

Hours, one-man, required in logging, 54. 

House, portable, material for, 60. 

bath, sanitary regulations for, 78. 
bunk, sanitary regulations for, 77. 

Hydra, ilic machines, incline, 338, 338*. 

Hygiene, camp, 73. 


1 


Idaho, log flume in, 434. 

loK slides in. 263*. 264* 265*. 
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ImDrovement of stream beds and lumks, 398. 
Incmes, cables for, 335, 339, 337. 
capacity, 330, 337, 339. 
counterbalanced, ^7. 
dudleys for, 340. 

hydraulic lowering device for, 338. 
lowering logs on, 330, 339. 
one-cable, 335. 
one-way, 334. 

snubbing machinc.s for, .‘{38. 
two-cable, 330. 

West Virginia, 37. 

Insect damage, cypress UK). 

felicd tind)er, 98. 


J 

Jack works, 372. 

Jacks, loading, 307. 

Jammers, horse, 174. 

Jams, log, on stn*ains, 415, 417. 

JuinlM slckl, 101. 


K 

Kentucky, legal fee for catching .stray logs on .stmains in, 385, 
Kerosene, use in felling timlxjr, 97. 

Kilhig or sanifwon, 93, 93*. 

Kitchens, camp, sanitary regulations for, 80. 


L 

“L" hook, 273, m*. 

Labor, 41. 

camp hygiene, 73. 
carn|)s for, 00. 
character, 42. 
contract, 48. 
c^re.ss region, 33. 
emciency of, 51. 
employment of, 41, 42. 

Lake States, 30. 
log driving, 413. 
medical attention for, 58. 

Northea.st, 29. 

Northwest, 31. 
southern pine region, 32. 
unions, 

wages, factors which influence, 50. 
West Virginia, 35. 

Lake States, t)oom companies in, 408. 
carts, log, use of, 31. 
forest area, 3. 
labor, 30. 

logging methods, early, 23. • 

lo®*, per cent lost on drives, 385, 
raising sunken, 430. 
ownership timber in, 6. 
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Lake States, saw timber, area of, 4. 

species, 7. 
volume, 4. 

Landings, “breaking down”, 415. 

car loading at, 306, 368. 
water transport, 140, 181. 

Larch, buoyancy of, 413. 

resistance of wood in crostwjut sawing, 86. 
Latrines, camp, sanitary regulations for, 78. 
Legislation, Workmen’s Compensation, 57. 
Lengths, log, cynrtiss, 110. 

Eialce States, 110. 

Northeast, 1 10. 

Northwest, 110. 

South, 110. 

Lidgerwood cableway .skidder, 215, 215*. 

Liens, log, 50. 

Limlier lioom, 400. 

Limrd, 158. 

Loaders, horse, for sleds, 174. 
ptiwcr, 360. 

Barnhart, 361. 
capacity, 366. 

Decker, 363, 364*. 
gin-pole, 36<k 
McCiifTert, 364, 365*. 

Model “C” American, 362*, 363. 
Motlel “D” American, 36.3. 
overhead. 3r>7, .368*, .361), 370*. 
Ilapid, 36.3*. 

Surry Barker. 365. 
swinging-lK)om, 370, 371*. 
Lbading, caldeway skidder, 370*, 371*. 
crosshaul, .360. 
devices for, 3t)6. 

Humes, 4.50. 

fnim water storage, 372. 
guv-line system, .370, 370*. 
hand, 367. 
jack, .367. 

^ack works, 372. 
jammers, 174. 
motor trucks, 202. 
portable houses, 66. 
power, 360. 

.sleds^ 174. 

snaking system, 2.32. 
s|K‘cial devicas for, 366. 
wagons, 11)4. 

Location, flumes, 442. 

railroad.s, 287. 

Locomotivas, <iragging logs with, 249. 
fuel Tor, ,349. 

' geared, 342. 

hauling ability, .346, .348. 
number remiircHl, 357, ,358. 
resistance, trictional, 347. 
rod, 341, 

tractive force, 346. 
water for, 352. 
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Log barge, 430. 
booius, 399. 

Ijranda, 409. 
carriers, 398. 

tractor logging, 209, 
carts, 185, 187*, 188*. 
decking, 137*, 138. 
drive, 407, 408, 414, 417. 
dumps, 375, 376*, 378*. 
flumes, 433. 
liaulers, gasoline, 180. 

steam, 178, 170*. 

Icnfrths, 110. 

loaders, jxjwer, 300. 

marks and bmnds, 40(), 410*. 

])ro|x*rty rights in, 411. 
n'gi.stritlion of, 411. 
sluices, 433, 435*, 437. 
storage, 130, 373. 

Logging, (Mirs, 282, 352. 

contnicts, 24, 25, 48. 

(lams, ;kS9. 

Odorado, 27. 
cypress, ^3. 
gijH), 49. 
hand, 144. 

industry, character of, 22. 

products of, 22. 
lalK)r, 29, 30, 32, 33, 34, 35. 

Lake States, 30. 

New Kngland. 25. 

Northejist, 28. 

Northwest, 34. 
o|)erations, early, 22. 
organization of, 65, 50. 
portJihle mill, 24. 
power, 23, 214. 

electrical, 252. 
railniads, 23, 278. 
regions, carlv, 5. 

season, 25, 27, 28, .30, .32, 33, 31, .35. 
southern yellow pine, 32. 

West Virginia, .'k"). 

Log-making, l)ole, c.xtent of utilization, 108. 
eoiiipment for, 82. 
felling and log-making, 98. 
hours, one-man, retjuired for, 5-1. 
log lengths, 1 10. 
measuring sticks for, 95. 
incthmis, 110. 

power bucking, 90, 112. 
season, 98. 

.southern yellow pine, 32. 
trimming lengths, 114. 
organization of erews for, 100. 
waste in, 113, 114*. 

Logs, buoyancy of, 412, 413. 
floating and rafting, 383. 
end checking of, lOO. 
liens on, 50. # 
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IiOgs, prize, 411. 

«aw, 22, 108. 

Hunken, 430. 

owncrnhip of, 411. 

HalvaiipnK of, 430. 

' Lower MtfuusHippi reKion, fore8t area, 3. 

saw timlier, area, 4. 

HficcieH, 7. 
volume, 4. 

Loyal Legion of Loggers and Lumbennen, 50. 

camp sanitary regulations of, 77. 


M 

MacFarlane cableway system, 223, 224*. 

McCJiffort log loader, 3(U, 365*. 

Maine, log brands and mark.s in, 410. 

paper birch, preparation for floating, 412. 
sprain log hauler record in, 182. 

Maintenance of wav, railroad, 332. 

Mallet articulated locomotive, 341. 

Maple, liuoyancy of, 412, 413. 
lumlier cut, 1620, 18. 

resistance of wimkI in croas-ciit sawing, 80. 
saw timlier, stand, regional, 7. 

United States, 7. 

Marks, log, 409, 410*. 

pro|K;rty rights in, 411. 
registration of, 411. 

Maul, grab, 152, 152*. 

Mauls, 92. 

Measuring sticks, log-making, 95. 

Meat hou.se, sanitary regulations for, 79. 

Medical attention, logging camiw, 58. 

Michigan, sunken logs, raising, 430. 

Middle Atlantic i^tates, forest area, 3. 

saw timlier, area, 4. 

Hjiecies, 7. 
volume, 4. 

Mine timliers, tmns|Kirt in flumes, 441. 

Minnesota, validity of log marks in, 411. 

Mississippi River, Wim companies on, 408. 

log loss on drives on, 384, 38,5. 

' log marks useil on, 410, 410*. 

• rotting logs on, 419*, 422, 423*. 

Model “C” American l<ig louder, 302*, .3(k3. 

Mmlel “D” .\merican log loader, ,303. 

Monorail system, a.s,sorting and storing logs with, 379. 
Montana, logs lost on drives in, 384. 

Motive |K)wer, logging railroads, 341. 

Motor trucks {see tnicks, motor). 

Mudsills, dam, 390. 

Mule carts, 190. 

Mules, advantages of, 1,32. 

hauling with, 189, 191, 105. 
power logging, use in, 230.* 
rations for, 132. 
water requirements, 134. 
weight of, 132. r 
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N 

Nails, amountH required to eonstnu t fluiiiei^, 447, 44S. 
Narrow ^augc railroad, advunta|{in< of, 2S.j. 

„ cars for, 352. 

Needle or braeket Rate, sluicv, 3U5. 397*. 

New Brunswick, lo^ drivinn companies in, 408. 

log HortiiiR device' in, 405. 
loffs in, 421, 422*. 

New England, forest area, 3. 

logging, |K>rtable mill, 24, 25. 
saw timlKT, art'a, 4. 

Kjx'cies, 7. 
volume, 4. 

North I^nd cableway svMtem, 225, 255*. 

North Carolina, jxiwer logging in, 214. 

Northeast, camps, lf)gging, 00. 

chutes UMsl in, 270. 
crews, f(‘lling, 102. 
felling and log-making, 29, 102. 
haulers, log, used in, 178. 
lalwr, 42. 

loading s1c<1h in, 174. 
log lengths, 1 10. 
logging mcthfHls, 23, 28. 

|)ortoblc mill ofx'rations in, 24. 
rafting logs in, 421, 122*. 
sleds and .sled hauling in, 15S, 159*, 101, 102*. 
Northwest, aerial tramways in, 2.5tk 
camps, car, 09. 
chutes, 270. 

dcvelopujent of losing in, 24. 

felling and log-maiai)g, 34, 100. 

floating and rafting, 4()7, 420, 427. 

forest area, 3. 

hand logging, 14^1. 

labor, 34, 42, 43, 54, 55. 

log lengths, 110. 

logging metluMls, .34. 

power, bucking, 112. 

skidding. 214, 223, 22.5, 239, 243. 
rafting, ocean, 427. 

Pugpt Sound, 426. 
saws iwed in, 85, 85*. 
saw timlxjr, area, 4. 

species, 7. 
volume, 4. 

slides, log, 268, 270, 275. 
unloading log cars, 374. 
yarding logs in, 215, 223, 225, 239, 243. 
Notching timber, 105, 10,5*. 


0 

Oak, buoyancy of, 412, 413. 
chestnut, peeling of, 99. 
lumber cut, 1920, 17. 

resistance of wood in cross-cut aawijig, 86. 
saw timber, stand, regional, 7. 

United States, 7. 

white, saw tooth ^tterns for, 85, 85*. 
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Occupations, logging, 59. 

Ocean rafting, 427. 

Ohio River, rafting logs on, 421. 
Overhead systems, losing, 307. 

logging, 214. 

Oxen, advantages of, 130. 
rations for, 133, 529. 
regions in which used, 130. 
weight of, 130. 


P 


Pacific Coa.st (nee Northwest). 

Pacific; Ocean, rafting on, 427. 

Peavey, IKl*. 

loading cars with, 307. 

Pennsylvania, logging methods, early, 23. 

Pick rear. 410, 418. 

Pick work, in earth, 208. 

Pickaroon, 97. 

Piece work, Ixmus system for, 43. 

payment on liasis of, 43. 
premiums, general rules for, 45. 
st4mdard of, 45. 

Piers for stream improvements, 402, 403, 403*. 

Pike polos, 415. 

Pile (lam, 392. 

Pino, oaatom white, buoyancy of, 413. 

log lengths, 110. 

logs, sunken, 430. 

lumix*r cut, 1920, 10. 

logging, lalsir ixxjuired, 54. 

ownership of, 5. 

saw t<K)th patterns for, 85, 85*. 

stand, i)or acre, 9. 

llnited States, 7. 

Jeffrey, .saw timlier, stjuid, rt'gional, 7. 

United States, 7. 

loblolly, ownership of, 5. 
lodgepole, lumlx^r lait, 1919, 15. 

saw timiH'r, stand, per acre, 15. 

regional, 7. 

United States, 7. 

Scotch, resistancci of wood in cro.s.s-cut .sawing, 86. 
southeni, 21. 

southern yellow, blasting stumps of, 311. 

buoyancy of, 412, 413. 
logging, 32. 

lalxir required, 54. 
log lengths, 1 10. 
lumlior cut, 1920, 9. 
saw timlicr, stand, iier acre, 14. 

regional, 7. 
United otatee^ 

saw tooth patterns for, 85, 85*. 
sugar, lumber cut, 1919, 14. 

saw timber, stand, per acre, 14. 

regional. 7. 

United States, 7. 
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Pine, western white, lumber cut, 1919, 10. 

saw timber, stand, per acre, 10. 

regional, 7. 
Unitetl States, 7. 

western yellow, luinitcr cut, 1920, 9. 

8JIW timber, stand, |X'r acre, 9. 

it'gional, 7. 
Unikni States, 7. 

Plates, fish, 324, 324*. 

Plowing earth, output per hour, 297. 

Plug lK)om, 400. 

Pockets, rafting, 420. 

Polo railroad, 278. 

Pole, pike, 415. 

Poles, cutting, 26. 

rafting, 4‘20*, 421, 421*, 423*. 

Poplar, yellow, buoyancy of, 412. 413. 

luinVier cut, 1920, 17. 

rc-sist 1101*0 of W(M)d in oros.s-ctit sivwing, 80. 
saw timlK'r, stand, |kt iicn*, 17. 

regional, 7. 

United States, 7. 
siiw toot h ^)at terns for, 85, 85*. 

Portable house camp, 65, <>6*. 

Potter, 175. 

Pow(k‘r, black, 310. 

Power, animal ilmft , 129. 

bucking machines, 90. 
felling machines, 90. 
loaders, 3ti0. 

Power skidditig, 214. 

cableway, 215. 
electric drive, 252. 
fuel for, 249. 

relation to huvst management, 125. 
.slack-rope. 232. 
snaking, 22tl. 

spark arresters for, 251, 251*. 

Po\ver unloaders, 374. 

Primers and priming, high explo.-^ive, 308, 309*. 

Prize logs, 411. 

Puget Sound, rafting on, 426. 

Pullboats, canals for, 233. 

crews for, 237. 

“fantiiiling.'' ‘233. 234*. 
operation of, ‘235. 
output, 2^18. 

preparation of logs for .skidding, ‘236. 

Pulpwood, ‘22, 110, 117, 434. 


H 

Raft, bundlc-s, 425, 425*. 

Davis, 429, 4‘29*. 
log, cypress, 424, 424*. 

Great Lakes, 420. 

Mississippi River, 419*, 422, 423*. 
poles for fastening a, 420*, 4in, 421*, 423*. 
New Brunswick, 421. 

Northwest, 426. 
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Raft, ocean. 427. 

Ohio Hivor, 421. 

Rafter or Helf-loading dam, 391, 392*, 393*. 

Rafting, dogs, 420, 420*. 
logs, 383. 
pockets, 420. 

rwles, 420*, 421, 421*, 423*. 
stream, 419, 419*. 
works, 407, 426. 

Riiil slides, 270. 

Railroad, advantageji of rail tran8jx)rt, 283. 
chartered, 286. 
choice of gauge, 285. 
construction of, 293, 313, 331. 
crosstics for, 322, 325. 
culverts for, 314*, 321, 321*. 
dunnage or dust, 317*, 318. 
forest, 278. 
grades for, 288. 
inclines on, 334. 
location of, 287. 
locomotives for, 341. 
logging. 23, 30, 31, 33, 34, 35, 36. 
maintcmance of wav on, 332. 
pole road, 278, 270*, 280*. 
rights-of-way, 286. 
stetd laying and lifting, 326. 
stringer, 281. 

Rails, landing of, 327. 
elevation of, 330. 
expansion of, 327. 
fastenings for, 324, 324*. 

E iard, 315. 

ying and lifting, 326. 
resistance of, tx) friction, 347. 
steel, 323, 323*, .325. 
stringer road, 282. 
weight of, 324, 325. 

Rapid log loader, 363, 36.3*. 

Rations, animal, 132, 528. 

logging camp, 72, 74. 

list of, 74. 
waste of, 72. 

Red gum (nce gum, red). 

Redwood, buoyancy of, 412, 413. 
log lengths, 110. 
logging, labor required for, 54. 
lumber cut, 1920, 11. 
rossing logs, 117. 
saw timber, stand, per acre, 11. 

regional, 7. 

United States, 7. 
saw tooth patterns for, 85, 85*. 

Regulartions, sanitary, for logging camps, 77. 

Re-haul skidder, 23^. 

'Reservoirs, storage, 388. 

Resistance, frictional, on a losing railroad, 347. 
Rig(it-of-way, logging railroaar2^,* 293. 

Riparian owners, complications with, on log drives, 386. 
Roaa engine, 248. 



INDEX 


661 


fioading. 245, 246, 248. 

Roads, dunnage, 317*, 318. 

fore-and-aft i>ole, 268, 268*. 
motor truck, 200. 
pole, 278. 

puUboat, 234, 234*. 

rail, 278. 

skid, 148, 249. 

skipper, 147, 148*. 

sled, 164, 164*, 165. 

stringer rail, 281. 

tractor, re»si.staiicc on, 211, 212. 

wagon, 193. 

Rock, bla.sting, 304. 

classiHcation of, 296. 
excavation of, 304. 

Rocky Mountain region, forest area, 3. 

saw tiinlx?r, stand, ar(*a, 4. 

volume, 4. 

Rod locomotives, 341. 

Rolling stock, logging rnilmad, 341. 
llollways for unloading log cars, 372, 373*. 
lloasing, 116. 

Rut cutter, 172, 172*. 


S 


Sack l)oom, 420. 

.Safety law.s, logging, 58. 

Sampson or kilhig, 93, 93* 

Sanitation, camp, 75, 80. 

Saw, blade of, 84, 85*, 89*. 
felling timber with, 106. 
fitting, 86, S8. 

tools, 86. 

e auge of, 84. 

andles for, 84, 84*. 
length, 84. 
life of, 89. 
rakers, 85, 87. 
set, 87. 

teeth, 8.5, 8.5*, 89*. 

Scotch, log .slide, 274, 274 *. 
drapers, drag, 301, ,303. 

^If-loading darn, .391, ,39.3*. 

Shay locomotive, 345, 345*. 

Shwp-«hank boom, 400. 

Shovels, movement of earth with, 298. 

steam, .303. 


Skeleton cars, 354, 355*. 

Skid roads, 148, 249. 

Skidding, bonus for, 43. 

cableway, 34, 214, 215*, 217*, 218*. 219*. 220*, 224*, 226* 


Colorado, 28. 
crews, 153. 
cr\'press, 33. 
double trees for, 149. 


grabs for, 150, 151*. 
J-hook forj 161. 161*. 
laixrr required tor, 54. 
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Skidding, Lake States, 31. 

New England, 26, 29. 

Northwest, 34. 

power, relation to forest management, 125. 
pullboat, 33, 233. 
southern yellow pine, 32. 
spreaders for, 149, 150*. 

West Virginia. 36. 

Skids, balaneedj for loading aerial tramways, 256. 
fender, tiinl)cr slide, 263. 
hardwood, for log wagon, 193. 

Skidways, 136fl37*, 139*, 140*, 141*. 
capacity, 139. 

loading logs from, 141, 142, 174. 
railroad haul, 141, 141*. 
sled haul, 136, 137*. 
wagon haul, 141, 191*. 

Skipper, grab, 152, 152*. 
road, 147, 148*. 

Slack puller, cableway skidder^ 218, 219. 

Slack-rope system, power logging, 232, 233, 238, 239, 243. 
Sledge, 92. 

Sleds, 157, 157*, 159*, 162*, 181*. 
bob, 161. 

chains for, 100, 175. 
go-devil, 157, 157*. 
hauling with, 173. 
jumbo, 161. 
lizard, 1.58. 
loading, 174. 

roads h)r, 164, 164*, 165, 166* 
scoot, 26. 

* two-sled, 16 Ij 162*. 

chains for, 174. 
yarding, 1,58, 1,59*. 

Slide, tirnlier, 262, 262*, 263*, 264, 264*, 265*, 266*, 267*. 
trail, 263. 

Slides, log, brake for, 275. 
capacity of, 275. 
chocking s|>ced on, 274, 275. 
construction of, 263, 264, 267, 271. 
curves on, 272. 
earth, 2(W. 
gradas on, 271. 
life of, 266. 
maintenance of, 277. 
operation of, 273. 
rail, 270. 

sawed tirnlier, 266*, 267, 267*. 
snubbing device for, 275, 276*. 

Slope, effect on felling output, 102. 

effect on skidding output, 153, 154, 155. 

Sluice Kates, 393. 

Sluice! log. 433, 437. 

Snaking, animal, 145, 146*, 147*, 148*. 

equipment for, 149, 150*, 151*, 152* 

, fjower, 229, 230*. 

Sniping logs, 117. 

Snow, effect on skidding output, 154, 156. 

Snow plows, 171. 
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Snow shed, 170, 170*. 

Snubbing device, 165, 176, 176*, 177*. 

log slide, 275, 276*. 
motor truck, 202. 

Snubbing machine, hydraulic, 'i38, 338*. 

Softwoods, eastern, saw timber, stand, regional, 7. 

siM'cies, 7. 

United States, 7. 

western, saw timlier, sbind, regional, 7. 

SJHM'il^S, 7. 

United States, 7. 

Sorting gap, 405. 

Sorting logs, 402. 

South Atlantic States, fore.st area, 3. 

saw tiinlKT, stand, sp<'cies, 7. 

VJtluine, 7. 

Southern pine region, cam{>s, 65, 66*. 

felling an<i log-making, 32, 101. 
lalKW, 32, 54. 
log lengths, 110. 
logging metIuHls, 32. 

Spark arresters, 251, 251*, 351, 352*. 

Spars, cableway, 216, 210. 

Spikej^, railroad, 325. 

Spiking, back, 327. 

Spreader, 140, 150*. 

Spring lK)ard, 92, 92*. 

Sprinkler for a sled road, 172, 175*. 

Spruce, buoyancy of, 413. 

eastern, lumiKir cut, 1019, 13. 

stand |wr acre, 13. 

Engclmann, .stand ix*r .acre, UK 
log lengths, 110. 

resistance of wood in cros.s-cut sawing, 86 
rossing, 116. 

saw tirnljer, stand, region.al. 7. 

United Statcj^, 7. 
saw t<K)th pattern.M for, 85, 85*. 

Sitka, .stan<l la^r acre, 16. 
western, luml)er cut, 1919, 16. 
stand per acre, UK 

Spur, logging railroad, 295, 295*, 317*, 318. 

Stable>i, camp, 63, 65, 67, 68*. 

Stakes, log car, 3.53. 

Standard log lengths, 110. 

Standards, feeding, WolfT-I^hmann, .525. 

Steel laying and lifting, 326. 

Stick, raea.suring, 95. 

Stora^ l3oom.s, 403. 

Storehouse, camp, 63, 6.5. 

Streams, driveable, rcqviireraents for, 387. 
improvement of, .398. 
lai^, drive on, 417. 
rafting on, 419. 
small, drive on, 414, 417. 

Stringer railroatl, 281. 

capacity, 281. 
cars for, 282. 
construction of, 281. 
dis^vautages, 281. 
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Stringer railroad, grades on, 281. 

maintenance of, 2S2. 
railrt for, 281. 

Stump, blasting, 311. 

heights of, 107. 

Stumpago, ownoixhip of, 4, 5. 
Summary of logging methods, 24. 
Sunken fogs, 411, 430, 

Sufxjrvision, lalior required for, 64. 
Supplier, track, 322. 

Suriacing rnilroads) 331. 

Surry Parker log loader, 365, 

Sw()ep, logs, 113, 

Swinging, 245. 

Swinging-lxM)m log loader, 370, 371*. 
Switch, railroad, 325, 326*. 
slide, 266. 

Sycamore, buoyancy of, 413. 


T 

Tail tree, cableway skidding, 216, 223, 226. 
pulllK)at logging, 234. 

Tamping oxplosivc.s, for rock blasting, 310. 

for stump blasting, 312. 
Tanbark, ix^eling, 09. 

Task system, payment of labor, 48. 

Team boas, duties of, 194, 

Teeth, cross-cut saw, 85, 85*, 89*. 

Tennesset'. River, jicr cent of logs lost on, 384. 
Terminals, flume, 441, 441*, 443*. 

Terms used in logging, 469. 

Timber, deadening, 1(X). 
feUing, lOfl. 

saw, ownership of, 4, 5. 
volume, liy rx^gions, 4. 

Timlior slides and chutes (.see slides). 

TimlH‘r work, railroad grade, 313. 

Tongs, animal skidding, 150, 161*. 

pulU)oat skidding, 237. 

Towing Ixioins, 400, 420. 

Towina rafts, 421, 422, 424, 426, 429. 

Track laying and lifting, 326. 

Traction engine.s, 196, 197*. 

Tractive force, locomotivo.s 346. 

Tractors, 204, 205*, 209*. 

adaptability, 204. 

Ciiterpillar, for log .slide draft, 273. 
crawler, 204, 205*, 207*. 

advantages of, 206. 
efficiency of, 211. 
ga.soline con.sumption of, 208. 
hauling with, 211. 
life of, 208. 

skidding with, 208, 210. 
speed of, 211. • 

tractive powder of, 212. 

♦ wheeled, 204. 
frailers, motor truck, 200. « 
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Tramways, aerial, 35, 255. 

capacity, 256, 257, 259, ‘ilil. 
cndleNS cable, 260. 
gravity, 255. 
hangers for, 259, 260*. 
single wire, 256, 257*, 258*. 
trolleys for, 259, 260*. 
Transportation, 121. 

primary, 126. 

Bccondury, 123. 

Travois, 157, 157*. 

Tree faller, 94, 94*. 

Trestle, flume, 438, 439*, 440*. 
framed, 314, 310, 310*. 
pile, 313, 314*. 

Trolley, aerial tramway, 250, 257*, 2r»S*, 259, 200*. 

cableway skidder, 217, 219*, 222, 224, 220>. 
Truck, logging, te, 356*. 
motor, 35, 198. 

adaptability to logging, 198. 

capacity, 2()2. 

loading, 202. 

roads for, 2(X). 

trailers for, 200. 

tyf)e.s, 199. 

use on a .stringer road, 283. 

Tug, log towing, 417.‘ 

Turnout, logging railroad, 325, 320*. 

Tur|)entine ax. 83, 83*. 

Two-sled, binning chains for, 174. 
hauling with, 101. 
loading, 174. 
roads for, 165. 


U 

Undercut, felling, 105. 

IJndcrcutter, 97, 97*. 

Unions, labor, 53. 

United States, eastern, timl)er ownership in, 4. 
forest ania. 3. 
tiral)er, volume of, 3. 

Unloaders, power, 374. 

Unloading log cars, 300. * 

cabiew.'iy sy.stein, 375. 
gill-jwke, 377. 
hand fncthmls, 372. 
lal)or req Hirer 1, 51. 
log diuiq) for. 375, 370*, 378*. 
roTlways for, 372, 373*. 
motor trucks, 202. 
wagons, 194. 

V 

Vehicles, wheeled, lvS4. 


W 

Wage, basis of payment. 43. 

Wages, factors which infltience, 50. 
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Wagons, capacity, 195. 

equipment for, 193. 
log, eight-wheeled, 192, 193*. 
four-wheeled, 190, 191*. 
hauling with, 194. 
loading, 194, 195.* 
mule carts, 190. 
roads for, 193. 
six- wheeled, 192. 

Wanigan, 414. 

Waste, felling and log-making, 1 13. 

• elimination of, 47. 

table, in logging camps, 72. 

Water, camp, purity of, 75. 
for animals, 134. 
for locomotives, 3.52. 

Wedges^ 91, 91*. 

West Virginia, logging in, 35. 

Western yellow pine (nee |)inc, western yellow). 

Wht^elbarrows, moving earth with, 299. 

Whi|)-p(K)r-will switch, log slide, 266, 266*. 

Willow, resistance of woocl in cross-cut sawing, 86. 

Wood fuel, logging 349, 3.50. 

Workmen’s com{)ensatiou legislation, .57. 

Works, rafting, 407. 


Y 

Yarding engine, crew for, 242. 

duplex, 226, 227*, 228*. 
Yarding sled, 1.58. 

« capacity, 160. 

hauling with, 160. 
roads for, 164, 164*. 
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